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This listing of claims will replace all prior versions, and listings, of claims in the application. 

4, AfrnaftpaFato€ 4 Q r -pa€^^ p l astic al ly d e forming an e xpandab te-fabutef 

membefrGGmpfisiBf^ 

a- syft p9J4-ffle nab e r -f 

^ffiRg^eviGe-fef^ yt - trng th e to 

1 . f A system for forming a mono djameier weM Mecasing within a borehole t hat includes a 
preexistingjMlbQre casing, compris in g :] 

\rneans for suBBPrtinqJhe expandable tubular member, an hydraulic agjuator, and_&a 
adjustable expansipn device within the borehole:] 

[m&$n$ for increasing the size of the aMMable_Bxpansion devic e:] 

[means for displacing the adjustable e xpansion device umtM^ U^^ mtoUie 

expandable tubular member using the hydraulic actuator to radially expand and 
fi/aM£Mk^^ expand able tubular member; ao„d] 

[memi&MjiiSBlscina the a^juMab^eKQB nsion devic e upwardly relative to the 
gXBjandQble tutelar memberjojadja ltv expand and plastically deform the 
remaining portion of the expandable tubular me mber an d a portion of the 
preexis ting wellbore casinq jh at overlaps with an end of t he rem aining portion of 
the expandable tubular member ] 

2. The a pp a ratus system of claim 1 , further comprising: 

fnembefr [mear?s for reducing the size of the adjustable expansion device after 
the portion of the expandable tuMtlaLmgrnb er has bee n radially expanded etnd 
p lastically deformed.] 



3. The system of claim 2.[ further comprising:] 



\meaps fo r fluidiclv sealing the radially ex panded and plastically deformed end of the 
expandable tubular member after reducinqJhe_size of the adjusta ble expansion 
device.] 
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4 . The-appa ratus erf -cl aim 3, wherein the gfippifig^lemeffe arc ro eveakte4R-a-fa4iai 

difeeto n re l ative to the supp e d mem ber The system of claim 3,f further 
comprising:] 

[weens for permitting the position of the ejcoand&blejub^ relative to 

the position of the hydr aulic actuator after fluidiclv sealing the radially expanded 
ancLoiBSticallv deformedmcLoLth e expandable tubular] -raembefr , member. 



5, The system of claim 4»[ further comprising:] 

[tneans for injecting a hardenable fluidic sealing material into an annulus between the 
exoand&bie tubular mmiheLand^ the posi tion of the 

expandable tubular member to float relative to the position pfthe hydmjJic 
actuator] 



•The apparatus ef - c tai m " 3 r w^ and an 

The syste m of claim 4,F further comprising:] 

\ means for increasing the size of the adjustable e xpansion d evice after permittinqJbs. 
floMionja Q/?^ to float relative t o the position ofJM 

hydraulic actuator,] 



ftQS lt i Qa4o ^- s eGffl d - pQ SitiQftfAA43e r e^ th e gripping el em e nts do not engage 




n§a§e-4ne 



fi ini il ;3 r rriprrthpr' .^nH ^A/h prpin Hftrinn fhp mn\/pmpnf from i h p f ir 

n q 1 1 n n i h ^ ■ n r i n j n n _ gvl P m p, d t q xx\ n\/ p ...i n .q r .*3 rf i a 1 .^nrl an ^ v i^j Hirppflnn rp* ) r- 
momhpr 

7, The-£ifstem of claim ^JMhSLsonmiM imi] 

[means for displacing the adjustable expansion cone upwardly relatjveJoJb^_ exp mdabJe 
tubular member to radially expand ajjgLpJaMealhLdeform the remaining portion of 
the expandable tubular member.} 



^e-ap paratus of cla i m 3, w nefeift-fee-§fippin§-e)emeF 

nn^if tr*n,,f n c p/^nn H n n^ifin n* . w hprpin in , f h p f i rc^t . . n ncittn n f h p , nrtnntr 
01 tiun tu a octjunu pc/oi tier t ; vv i i cjiTnrin rn tnc ni ol ^jwoittut r r tt i\j y i f prpnr 



y 1 tot, ^MvjOvJ v7 
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nnr- j Hnn t hrv.nri nni nn ^lon^pnto. n^nvrv inn rraH in I H imnf inn . ro j r^f . tj^,,f cit. nort mrarrrih^r 

8. The system of claim 7J further comprising:] 

\means for not permitting the position of the expandable tubular m ember to float relative 
to the position of the h ydraulic ac tuator; and T 

lnmans for displacing, the adjustable expansion cone upwardly relative to the expandable 
tubular member using the hydraulic actuator to radially expand and plastically 
deform the end of the remaining p ortion of the expandable tubular member that 
overlaps with the preexisting wellbore casing after not perm itting the p osition l of 
the expandable tubular member to fioat relative to the position of the hvdraulfc 
actuMQL] 





whn m in t hp nr innin n pl nm nr 

VI I \* I \J I n CTi~ y i t yJ pf 1 1 Ivj I I t~t 

ih pr \ A/hnmin in thn ^.nnnn H n ncitinn th p n rinninn nlnmnn t ^. H n onnnnn th n 

v v int^rt^JrTi x I i Lrtku o^tftzrrra p ucjirrtrrT- trie; fprp'ttntpc?twrt jt^i JLo c^ntpotjC? tt 
r i nn th p m n\ /prnpnt frnrn t hp frr^.t nn c.itin n , tn ,„ fhp .^ p rn nd 

I l! ly Ll t\> ri i\7 v Gi i tv?1 rl. 1 1 v_f I I I u iu*_/l pwv^jiiwn lu uiT3 CTCTOvl?rT\J 

rAo cLiici n ..t hp , nrin n i n n plp m p n fe t ,, mnvp i n nvi ^f H irp nt in n ,rplnf[\/p.,tn, th p vl\ i nnnr t mprnhpr 

UUtj YXiXj n7 VRb Ml tppllIU v^lUtl I til I til U V C It tOII CJy\! !_J t U ] I CJVJIIV-/ II Ida tl VU It/ U 1t# ull Li |3 w I t t t ft? IS ID CJ1 * 

9. r A system for radially expanding and plastically deforming g tubular membecjcmiPjmLQ:} 
[means for p ositioning the tubular m ember wMhjn_a preexisting structure:} 
Smeans for radially expanding and plastically deformin g a lower portion of the tubular 

member to form a belt section; an$ 
f means for radially expanding and plasticall y deforming a por tion of the tubular member 

^weJteLhM^ection,] 



4& Th e a pparatus of claim 3, where i n, if the tubular membe r is displa ced in a f i rst ax i a l 

rtimntin n t hn n rinninn Hn\/i n^a nrin r: th n t n hnLcir. mprnhp r n nH whproin if thn t l i hi ifnr mnmhor 1°. 

^Ttv>t7tttrrr; i\ iK? ^Tipp/itiy v^trrvit?!^; y-rTpO u iw iLrc/u i cii 1 1 jTjJrtitiTCJi , ^inu^vrit^ i t^ti^rf T* tries lu tr titer t rrt t?rrrt?%?i so 

dis p l a ced in a soc e nd axial direct i on, the gripping device does not grip t he tubul ar -me mb e r - . - 
JUL The_^ystem of Claim 9 Jjfl^iece/^ member within a preexisting 

Structure comprises:] 

[ means for locking the tubular me mber to an ex pansion device.} 
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1 1 . The appafato ssystem of claim 3^- wh o r oi n t he g ri p p i ng o l omeft ts ar o mov e abl e from a 
fsr-&r-p©Srtierv4:0 - a - S - ©c0R€r- p^&ftl©^ - ; — v\Al~i , ©"f"©4f : i — s^R — ^t]^© - ^H-&t~~p0S"rtf©ri , the gripping ©lerRents do R©t 
engage the tu b u laHro m befrWherei n in the sec on d positio n , the grip pin g olom e flte^e -engage 

fhp \\ <ni tl^ir rriprnhp r ^ nH whprpin fhp nrl n ninn p|pmp nt p *3 rp h i .^QpH t n rpm.^i n i n t hp fire.! 

tr 1 tt r tzr tt ret 1 rr1v?rrtt?t?1 , orttt^virrtT37^1ri^ li 1^ ^l^^j^trtg C?1C^r^rC?l llo CU t^fcTiCJOt^ti tW ,-, t t?rrtctll I ill IMC! Ml ox 

BosUieR lO. wherein the outside diameter of the expansion device Ss tegs than the inside 
diameter of the tubular rnemper . 

12. The aosaFato ssvstem of claim 3r10. wherein the gfte&inaexpansion device fttftheF 
co m pris es : 

£3 n ... j a t i i £t r„ rn r, „ t~\ \ t \ n n t n n y*i ri n t \ I n n n I n rn n n t *^ x r n m ^ t t r^i n n ^ i i ] t~\ n T ry !*i ^n n n nn n ^ it i t\ n t 

CJ t I UvtUUtUI Iwl I HUv l My trtV^ y ri|y|£7Ti^ o^^tfnU puOltlUtif 

\AjHp r / 7 » i in in t n i^ f i rdfrn nc M tinn t h p n rlnni nn p| p mfi>ni ff ^ ri n nn t p n nr* nni<£ nrtcifinnoH \A/ifhJn 

wt tti trie? in 3t |jvJoi iivjt i j tri vj vji ip/pti tvj ^ji^i fii^rito tatJ i lut "t't^Qg^ JL^L4 dE3gi^L ilJJ^I.I 

the tubular rnemberr 



1 3, The appafafo s of claim 1 r furthe r comp r is i ng:a s e al i ng de vfee- fer -seaiiR g -afvi Rt e Ff aee 
wltlvfee4ubyaf^eri^ of claim 10 T wherein the 
expansion device comprises an adjustable expansion device. 

1 4, The ap paratus system of claim 1 3, wherein the seatin g device seals an a Rffl=4us-defines 
betwe en the su ppo rt mem bef-aR d the tubu l ar m embe fijdji^ device is 
adjustable to a plurality of sizes . 

1 5. Th e-app ar a tus of G tato-4rju rth ^^ la cking d evtee for locking th e pos itiefvef 

fee tubular member relatlve-to the - support- member; The system of claim 10 r wherein 
the expansion device comprises a plurality of expansion devices, 

1 6. The apparatus of c lai m 1, furth ef^eemp rising:a pa skepasse mbiy coupled to th e support 

member The system of claim 15. wherein at least one of the expansion devices 
comprises an adjustable expansion device. 



17, The apparafei ssvstem of claim 16, wherein fee^Gr^MSsembry^em 
Of the adjustable expansion device i$ adjustable to a . plurality of sizes, 

tinn nf thp n.n nknr m i 



if rnl Hpx /in p f n r nrsnt rn llfr 
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1 8. The aB B a F a ty s-Q f -€{ai m 47^ wh 6 F ein- th e-Baekef system of claim 9.[ wherein means for 
radially ex panding and plastically deforming a lower portion of the tuhu iarjpember to form a bell 
section] comprises: 

Tprohpr ripfinin n n n ^^^rt nn ' 
nt^rrJu tit^rtrtt I iy c( po c; o C3 y " ^ 

-a sliding- sleeve- valve movabi^pQ&ttiQne^-within the passage of the support member. 

[means, fgr lo wering, an expansion tf& vice o ttt pf an endjo fthe tubular me mber: and] 
ImeensJnLQulIinn^^ devi ce through the end of the tubular member] 



19. The apparatus o f-G laim 17, wherein fe e-paeke^GeRtel-devtee system of claim 18. 
wherein means for lowering an expansion deviceout of an end of t he tubular member 

comprises: 

a supp o rt m e mber; 



one or m ere-fetg- blocks releasab l y c o up l ed to the supp ert means for lowering the 
expansion device out of the end of the tubular member; and 

rnegjLS for adjusting the size of the expansion device. 



20. The appafatossystern of claim 47t,19» wherein the paeke^eempr4sesf adjustable 
ex&anspon device is adjustable to a plurality of sizes, 

a_ehn O-f^Q rnnrininn ^ fln^i v^Twa pni inloH In in p n H. o f IHa q i inn/rtrt mnmhrr' 
c< C7ri^tz7~tz7UM T|c/t TCni rt^ cx nUul raivc wxJLiyJivjxx \\J dlt c rivJ vyi 11 lt_* ouppoi l i i hits I iul:i t 

o ne or m e re compressible pack e r elem en t s m o v obl y CQUp l ed^th e-s up peEt 
member^-and 

v'hefei^he-paGkef^GontfQl-devjGe-GOfBpfises^ 

a otip p ait i n ni t ru v*i T 

on a nr iTinf A . rfrnri hlnnl^Q rQlAQcoKlv/ n . rw i hIa H t n t h A c. i in nnrf mpmhpr 1 n nH 

xJ 1 1 C u f i j "t j t? i^t rd r \J o rva i u K?ct CJCtt; ry trf trp 1 ti L tr ■ tti ;> ti p pr t7 r I 1 r i t? t f ■ 1 fc? I \ a H tt 

i p cm tnnn rt mornhnr f n r Annn^t A ^-thA rrAl i d i nf^TvA lAf; 



21 , The appa-fafas system of claim ^ui^ er- GO ffi p ri sin gs 

wherein the expansion device relative4€i4fre^ plurality of 
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adjustable expansion devices . 

22. The app aratus system of claim 21 , wherein toe-aefaator c omprises fat least one of the 
adjustable expansion devices is adjustable to a plurality of sizes. 

O III OL ULU i— I LU1 T'Xji ptJ 11(1 £77™ OApul l\jit?~l CTC7A>rv3V>^ u I l\J 

o C7~ oo n v3 iJL<lUm t uj i n?i puo 1 1 s Try m uajjui i or ui i u cvi ccr 

23. The ap paratus of claim 21, w he rein the actuator comprises system of clayfaiJfL 
wherein means for pulling the expansion device through the end of the tubular member 
comprises: 

means for frafisfeft4Rg49t^^ the tubular 

member; and4he 

me ans for pulling an expansion device through an end of the tubular me mber. 

24. The appafa tus of c l aim 22, wherei-R-foe first and second actuators compr i se means fo r 

frn n ^ fprri n n t nr^.innnl Iph H 0 . h p tw pp n thp ^tm nn rt m pmhpr nnrf th p pyn nn^inn Hpyjpp ^v^irm nf 

claim 23^^ 

means for permitting axial displacement of the tub ular member in 3 fir$t direction; 
and 

means for not permitting axial displacement of the tubular member in a second 
directiojnu 

pe&rtieRed-withi^-cer-fespoRdin^-pteteR-ehamber-^ The system of claim 23, wherein means 
for pulling the expansion device through th e end of t he tubular member c omprises: 
means for pulling the expansion device through the end of thj^uJboiiM^ 
using an actuator. 

26. The appa^tys^f^rai m - 1 - ^ of claim Q, [ w her e in jj ieans, 

for radially expanding and plastically deforming a portion of the tubular member above the bell 
section] comprises: 

&~$m*eA [m$ans for lowering an exp&n$ion device out of an end of the tubular] 

member; and 

n n il i m ltt w n f mn \ /nh lp p i iff tn n plpm p nf ^ , nrtt tn fpH tn f hr a c i innn rt mrMnhf^r 

[means fpLpulling the expansion device through thgje nd of the tubular member.] 
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27. The apparatus sy$tem of claim 26, further C QPfvptism§\wfrerejn means for towering an 
exf2ansion device out of an end of the tubular member comprises]: 

,n n s iA ti i.^i tnr pahaIaH in th.A ^unnnrt mpmhpr for rnrwinn fh.A Aifftinn a i a m a a I ^ ... a. At\ a / a a n a 
f j t a a p i f S aa_ j a. ti aLa—qaaaitiH n a 1 1 i n rv - 

whorof ri ' in tho fi rst position - the gu ttiRcj^o lofrisnts ^^o^' n a n€i 

\ A/ h ataeh i n ,th a , c i A An nH.n nQ i f in n f Ha A i jf fr i n n,, A l A rn A n f < ^ pnn a a a , t h a ft thi il n r rn n rn hor 

\means for lowering the ex pansion devise out of the end of the tubular mewb ejiand\ 
\ nmansJor&dmM^ 

28, The aapafatyssystem of claim 27, fcfthef^mimsm^ 

rR&R"tfe0P~for'"SGnsiR^"'lhG internal 1 diarnetsr of^the tul^kiiar* f^erril^err vy ..li,Gjt.6.i.n:.-t.h[^ adj ustable 

^B3flMmdevic^Js^jjLiMable to_a_plurality of sizes. 




A *"1A A A AA,,, A A^ ifj A A It 

a n a aVa/aI ua™ 



-if./f ho/hiKi if or* rnomKor ic? Iqcc frrran 



29. The system of claim 27. wherein the ex pansion device comprises a alymMv^ 
adjustable expansion devices. 



3 cx^cx i a m a n tcj^QCn n. tic, a- 



30, The apparafas system of claim 27rWh€ 

in . AlA ra A n lc v xA /htA f Ain . th A fircf CAt , nf o\ iffinA p i am ^ 

with th e s e cond set o fr-e^^emente ^, wherein at least one of the 
adjustable expansion devices is adjustable to a plurality of sizes, 

3 An, A A AAEAl M^ A f^ At AJ A3 n-£t£V ,, ^A A/ A AFAJ A . , 1 A I b A , f I ft ACiliA A . , f A A , f tK. A L AAt. , -A f_ A LtlfjnA-AlomAAt^ 

grp n n t f^v i.A[ l\/ ^ lin nAA w i th t h A p p r nn d c^ A t .. nf A tttfi nn , A l Am A n te 

31 1 The system of cl^im 2G t ]_wh erein means f oLpuiling the expansio n device th rough the 
end ottheJubular membezcomorjses:] 

[means for grippin g the tubular member: and] 

\me%ns for pulling an ex pansion d evice throu gh an end of the tubular member] 




ft ..VA/AAEAi a in lhA,^ftgdnd- D Acitin A_.t.h A_ f i t.git-C a t A f ai if t i n a 

w | "vvn v7t~i r? r rr vn u^ctro r1 vit p UOIttti I ty trl l^i MtOL Otil \Jl OUlLtfty 

lly^alt^ riGd with tho gcgor^ set of c^t4iR^~ei©t^Ro , R4sT ^^^^^^^^^^^^^^ T 
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314 wherein means for grip ping the tub ular membercom prises:] 

[ffi&Wls foLpermitting axial displacement of the tubular member in a first direction: and] 
[means for noiMmmMin g_mMMspta cement of the_t u b u laj_mem b eL. ^ 
direction.] 



33, The of claim 31 r [ wherein 

means for pulling the expansion devioe through the end of the tubular member] comprises: 

j t5 rrtfc? t?i , Ctl 1 fcr 

ill t rnfitw nf r n PA/^ H ip fivn^n ^in n p lptrtpn tp r ni tnlp rf to thp pnn nnrf.rrip rn hp r ,, 

[ means for pulling the expansion device through the end of the tubular member using an 



34. The apparatus of c l aim 33, further co mpffefftffi 

i r r- cuirtl Prl in, t b acii nn/^ j"l m a m hi P r* fn r , m n\/i n n th a oYh QnciQ n.. p j £a m fa olc_ h\ tali a /pp n 
3t v>WUplUa tuHTC 1 ^ju ppur rtnUn tP v I tASTI rri^ vtrSW trie? OApra 

a f i rcf nn c .jf inn , ^ anr l ja E i p pnnrl nncittn rv , 

a £x, f i txi L,n £\ Li. i c\ tx~„i.ta cx..a.y. n :3 £: t £i tci 1 p. rx. p n t ci... /d o*» nALcinaad p„ J: b p„i.L i fai. 1 1 £3. t.~..m p m ki p r„* 

-> n pprn n H nnQifin n frhp pvm nQfnn p|p m p n tp. ,p n n nnp th p ti thiil^r mprnhpr , 

34, The system ojj^lajj^ ffte e xpansion device through the 

end olthetubular member comprises:] 

[mean^jQZMllling the e xpansion device through the end of the tubular member using 
fluid BcesaaaJ 



3 5 . T-he-appafatos-Q^elairn 3 A, f u rthe^cQmprisiftg^a-sefiser coupl e d to the supp e rt membef 

fep-seRsin§4ke i nt e rnal dia fRetei^ef-fee tubu!ar m embef The system of claim 34. [ wherein 

means for pulling the expansion device through the end of the tubular member using fluid 
pressure comprises:] 

\nmmsjQLQL^Mim^ the expansion 



T hp, nnn.irnt n^ . nf n l.^lrn w hprpin thp ppn^.nr n rp y p n ic t h p pynj an s Mnn plprnpn fa fr nrn 

teem g TTiov ed4 e4 -^e-ee6e^-pesitie n if th e^ffefflaj^iaffle te^ ^^^ Ieee4han a 

PfedeteFFnified-vafaer_ The sys tem of claim 9,[ wherein means for radJMv expanding 
and plastic ally deformin g a portion of the tubular membe r ^bove the bell section comprises] 
[mmn^MJlu^ an e nd of the tubulmjpmtmM^ 
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[ means jQLPullina the expansion device through the tubular member] 



37. 





38. 



The apparafa ssystem of claim 37, wherein in-the Srs^esitfefMhe-ft 




plpmpl 




is adjustable to a plurality of sizes , 

39. The appafafas system of claim 3^36, wherein H^the seeond-pesitterh the -first- set-of 

expaflsiei^eleffien^^ set of e xpans i on e le meftte expansion 

40. The appafafassystern of ciaim 4r39, wherein at least one of the expans ioR-deviee 
comprises an adjustable expansion devfee devices is adjus table to a plurality of sizes. 

41 . Tte-appaf atus of claim 1, whefeifi the expansio n d e vic e c o mpris e s a plura ltty-ef 

expansi ei^devjee& r Thgj^stetri of claim 3$Ajwherein means for pulling the expansion 
device through the enc t of [the * tubular member com prises;] 

Ifimmsforgi^i^ membejiand] 

\means for pulling an expansion device through an end of the tubular member 

42 . "'""'" | »»« | « | » | "ThO"' , a ppara , ttJS - * , of"*Gla it \ V'4 1 j" where it^"*at""lea'St""One"Of~ , the" i expansiO'R -i de'Vjces Gon^pFisos an 
adjustable e x p a n sio n d e v i c e. The sys t em of claim 42. f wherein means (oumppina the 
tubular member comprises:} 

\m§ans for permitting axial diw Jacem&)LBflhe tubular member in a first direction: and] 
\nmBD^MjMjmaM^L^Mj^as^ t ^nt of the tub ular member in a second 
QMcjionl * 

43. The apparatus s ysjejD of claim 42, wherein \mearts for pulljngj lhe adjustab le expansion 
device f through the end of the tubular member\ comprises: 

a-stfpper4ffle m ber; and 




i cs \ fsi hi 1 pa py n ra n &\ t*\ El a! £tt i 



tH \r\ the* ci mnnrt momhor 
■ t"c/" vt 1 \J jtxy? fit if r 1 1 tc? rr 
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[means fo r pullin g the expansion device throughJhe end of the tubular member using an 

sstuator,] 



itfn* 1 - trim fir t*"it rif*T * 

a first p esftie n and a s s gor cJ positi efii 
wherei n i n th e-iifs^osftte n^ the exp afisieR-etem* 

-\ r\ f hp, p vn^ n cjnn .plp m ^ 



5efi 



aye ii j« 



44. The system of claim 3<Ujg&effi^ 
end of the tubular member com prises:] 

[ means for pulling the expansion device through the end of the tubular member using 
fluid pressure.] 



fer^eFVSfR^tbe-ifite^ The system of ctairn 44>[ wherein 

means for p ulling the expansion device through the end of the tubular member using fluid 
pressure comprises:] 

[means for pressurizing an annulus within the tubular mem ber above the expansion 
device} . 



A&z Th e a ppar atus o f cla i m 45, where in th e s ens or pr events th e expans io n e l ements f r o m 

fiFed eterrn ifie4-vafaer 

46. The system of claim 9.[ wherein means for radially expanding and plastically deforming 
a portion of the tubular member above the bell section comprises:] 

\means for overlapping the port ion of thejubular member above the bell section with an 

end of r # preexistin g, tubular member; and] 
{m^msJoLmdlm $n expansion device through tfje^om&fa^^ 
member and the preex is t ing tubular member] 



47. The appafatossystem of claim 44t4 6 t wherein the expansion elements compris es 

3 tot t v?1 t^iTi%?n LO f c*rl 
py nfa nc inn o l o rnfant c '\ A/h c» r ^ in th o . f i rot o. r^t nf pvn .in^inn olpmontc *^ra 

inteFleaved-witMhe-seeefid-set-Q^expansien-eleFFieRtedevice is adjustable . 
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48. The a pp a r a tu s gystem of claim 47, wherein in-the fif&^esitieFh4he4?f&^e^6^ xpansio B 
element s ar e flofc^iatiy^ligned^i-t^fe device 
is adjustable to a_&[urali ty of sizes. 

49. The apparatus gystem of claim 4??46, wherein in-the seGend-pesttiafh-the-fifst-se^ef 

p vn .in inn p I p m p n t Q-^t rp ^g) vi a 1 1 \ a-a I i n n p d am i f h-lh p g p p n n rl fcpf, , nf py n ang Inn plprnpnf rpv ncinn 

device comprises a plurality of adj ustabl e expansion devices . 



~i Vila i y a t ra p it30ri tyctr I y a 

fflemteef^-SQfflp rising : 

? p ef-t-j-R e fflteef^ - 

jiuii rl' 

g n u n I pri-Ep-th p ^ r t n n i 

©M nl prl t n t Hp piinnm 
Cl |v £ O tr LU tt IS? Qfcrpprtr 

tn.t nn , i^ i m nn rt m ^ m h^r 



an pynqnHahlp trtHnl^r 




j.Qcti n^ lK/ rfpfnrminr 
j cj o tt\jc*ii y v-iLvTLJi J i tine 



t Qn ir^ptnn, ,f fop 




50. The system of claim 49, wherein at least one of the adjustable ex t ension devices 
is adjusta ble to a plurality of sizes. 

ti t-Q nf plairn fiO fnrth pr rnmnri^inn' 

^■pr t~t3 n_/ Li E~ crtxprprti? it m > 1 1 1 ejt_/1 rut kjut-HJ iy m™ trCJ'tvU ten rl iui I IUUI .' 

51 , The system of claim 46J wherein mean s for pulljngJhe exBaDStOOJlBVice throiiqhjhe 
overlapping portions of the tubular member and the preexistin g tubular member comprises:] 

[means forqrmpin g the tub ular member: and} 

{means fojumilmg the, expansion device through the overlapping portions of the tubular 
member and the preexisting tubular member] 



52. The appafafas system of claim 51 , wherein fee^uttfflg-devi€e[means for gripping the 
Ujh^l^rjr)embm\ comprises: 
a-s ypper ^ m e mb e rf a fl ^ 

rt n h irnlif v/. nf mn w -nh lp p i iff inn p lp m pnf p ; pn Hnlp rl tn tHp in nn rf ro p m Kpr 

\means for permitting axial displacement of the tubular member in a first direction: and] 
\ msans for not permitting axial displacement of thejubular member in a second 
direction] 
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app afafets-e f claim 52, furthe f-eempHsmffi 

Qrl tr\ £hQ_??xirir^fiH" mAm hpr fnr tmAuinn fhA r>ttfrtinn„, AlAmAnffi hAtu/AAn ,ci 

, ^ . i_y j~j a yjvJZJi 1 1 

wl^^F^fR - f R - ! - ^© - fir&fc-posfti q ^^""^^©"OyttrR^™©! ©f*^©f^ , t'S -i "^O j- not*6'fl Cf d 0 o t In c t u Id u 1 3 r m o m o r j - a rid 

VA/Horciiri in th o c A r^n n/rl n r^ cit ir^ in f hA p.n tfi nn A tA m A nfc pnn.^n p thA fHh nlir m A m HAr 

53. The syste m of fil<^w^t[^he rein,me,ans for pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member comprises:] 

[m eans for pul ling, the ex pansion device through the overlapping porti ons of the tubular 
membetMnsLtbBM^^ member using an actuggri 



54: The a p pa fatos-e^tejffl-^rjy rther co mpfismffi- 

a aa n n et c\ i\ n 1 a ct i a . rt b a ,, Q LinnA ri„rn a rro h a i Ma r-^ a n i n n , t h a i n t a rn n 1 Hi n rn a t a p- n f- t h a - 1 1- 1 h i 1 t a r 

54. The system of claim 51 JjMfrere/n meamJQLQUlIil^^ device througbJhe 

overlapping • jportionsjtiJh&MuMJDember and thQj^reexislipgJiJbu^r member comprises:] 

ImsansJE^^ throu g h the ov er la pp imip o rtions of the tubular 

member and the pree xisting tubular member uma fluid pressure.] 



55. The ap p aratus of claim 54, w ^efekvfee- s e n sQ^pfeveBte^ 

pre d e termin e d -value? The system of claim 54,f wherein means for pulling the 

expansion device throunhjiw^omdagping portions of theJubuiar membeiLand the omMsjing 
tubular memb ejMsin g fluid pressure ppmpdses:] 

\means for pressurizinq^n annuhjs within the tubular member ajpovgjhe ex pansion 



56, The apparafefsg ystero of claim S^r-wh erein t he cutti n g e l em e nts compns e51,[Jurther 
comprising] : 

a.,£\ rgj . .p. A.t nf null i a n , a I a ro a n f q a net 
T I rot u\l>t Wl tJU fctJ i i y vL« J^t t I tl I 1 tO f un \a 

\jvilnArAin_thA_fi-r:ci" cat nf A< litinn AiAmAr^ic: ^rA inlArjAn\/Arl, u/itH. tHA, CAf^nnd qaI. Af,A< >f.f tnri 

■V V~M t!rr'C7T7"t — triti H1~^t _ *_?^ t — t/ 1 t>U til t Sy \^ tv7r r JVy rl U I 1 1 H^rTC?Cr\rC3tJ - 1 VV1 vr 1 IT 1 Itj;- OV.* bUntl OC TOl tttt Ivf 
V> I ui i i ul j CO . 

f means for cutting an end of the portion of the tubular member that overlaps with the 
preexisting tubular member] 
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57. 



The system of claim 56.\Jurtheu:_gmpnsing ^) 

[means for removing the cut offend of the ex pandable tu bular member from the 
preexisting structure.] 



58. 



The a pp aratus o ^o laim 56, w k er e in in the se se nd pos i t io n, the first s e t of cuttin g 

n b mn nk, n r p . ^v inH u ^it nn prt .wit h I Hp . ^pp nn H cipt nf „ n uttin n pl p m p n tc. 

CI Ul Tt\UT TtrCX CI rMli CI AlU'tl Y ulTu t I V-<VJ Willi 11 tC OCtiUI IxJ t Ur U wl tl l iy U I U I I Ik^l llOi 

The system of claim 9. [ further comprising:] 

[ means for injecting a hardenable fluidic seali ng material into an annulus between the 
exmMahie_hihu^r member aMJMMreexisting structure.] 



59. The app aratus systern of claim S^g* further comprising: 

jeviGe^QHy^ tubular 
member-couple 



60.™ 

gr-ippifiR-elemeRte, The^vstem of claim BS SMrthgLCQiWJmsaS 

[means for removing the cut of fend of the expandable tubular member from the 
preexisJin g_stLUIiture,] 



R *1 Xh p .r^n n n r.^t ii Q nf n l^im fi O wH pr p in f hp nrtnninn plprnpnic ?3rp mn\/P5ihlp In ^ rr^ H i.Q I 

61 . [ A system for cutting a tubular member, comprising;] 

f means for positioning a plurality of cutting elements within the tubu lar member: and 1 
r means for brinomn the cutting elements into engagement with the tubular] - memfe^ 
member, 

difeGtiQR-rejativ e to th e supp erirfflemfeef. The system of c|gim 61 ,[ wjm sin the outturn 
elements com prise:] 

f a f irst group of cutting elements: and 1 

[ a^emndmi mjof cut ting elements ;] 

\ wherein the first group of cu ttingejements are interleaved with the second group of 
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cutting elements,] 

63. -T^e-appaf-atu^e^Gtai m 60, wherein the gr ipp i ng ete m e fvt &-afe- m e v ea b ie- l F^e^a4ial'and 

af^xial-difeGtiQaH^la ^ The syste m of claim 61. f wherein means, 

for bringing the cutting elements into enga gement with th e tubular m ember comprises:] 
[ means for bringing the cutting elements into axial alignment] 



■t fi . w h ornin tho nrinninn ofornr 

it'tC? tOt/trtCt! t T1 1 s t W v~ J v ft C? 1 1 f 11 it! t C7s7v7t?w Mt^r-p t^Ortrt? t r^ti tcs grt^ptTty Cforricrt t to uu C n^ciy C H SC 

nnpjftnn thf^ nrfnnin n A lcaraQntc mn\/fa_ ir i- o r ia HiQl anH .ran ^vi^l rfirpntion rpl^tK/P 1 tn the 3 ^unnnri 

rr\ amh or 
vt 1 T_?r rt fc7 v7 f— 

64, The system of claim 61 ,f wherein means for bringing the cutting^ementsjnto 
engagement with the tubular memb er further com prises:} 
f means for pivoting the cutting elements.] 





y v3 VTv> Li I vH> 



, v * r j vjt v7rn ttt i 



3Qr. ._vA/haEfaln in ihfa,,R0rDirid ndP.tii nn ., ihp,n 

g trlv3 -11 ItrVtfJ I 1^1 1 L It Wrri rt~1v 

65, The system of claim 61 r r w herein means for bringing the cutting elemenisjnt o 
mmmmntjvithUmMb ular memb eiJMhejLQO MPlisesJ\ 
[ means for translating the cutting^eJsments.] 




TrrC^taTCTtiltat ti t 1 
TCTE7X3 rcn rn 



"lu ^-fvJ «j lti\J 1 I t Vri i ^ i ufn tTT tn~ rTt ■Ul pUtJiuurrj t y I t'p p Tit y L|U 

tH wh oroiri_£iu nnn fho mn\/oiT)pnt frn rn tH p» f i r^t n ri Qi f ir i ; 

n tr-V r rt CrOtri~tlx3 rn ttr^rt 1 1 ^ri tiz?f 1 L t rf 1 1 1 rrt *3 1)1 CJt^p oottral 






pesitiefv^e gripping e l em e nts mov e in an axial d ifeetie n r e lativ e to th e su ppe rt mem ber 
66, The system of claim 61 ,\Mherein means for bringing the cutting elements into 
engagem ent with the tubular member further comp rises:] 
f means for pivoting the cutting elements ; and] 
f mem£joLMnslaMngJhe_ciMm^^ 
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dtfeetfeRr-t^e-grip ping d ewee^prips^he^^ if th e tu b u lar-fflembep-is 

displac e d in a second axia l direction, th e gripping device does not grip the tubular m e mber 
67, The method of claim wherein mean s for bringin g the cutting e foments int Q 
mm.mjmjii^iththeA member $omm&e&] 
f me ans for rotat in g the cutting_elements about a common axfej 

position to a se cond p esrtieRH^hefein in the first peeitier 

thp fiihnf^r mprnhpr \ A/hprpln in thp Ei£*c.r\r\r\ nnuitlnn thp-ririnninn alprnQn l^. rln p nn^np f"Hp 

68, The system of claim 61 ^ wherein meansjor banging. the, putting elements into 

maagement withJheJuhlJlar member comprises] 

[ , means fojisMytiog the cutting elements, about corresfinnding^axes;] 

[ meansjor translating the cuttin g elements: and] 

f me ans forro tating the cuttin g , e\ements^bouL §jcommon axis.] 




69. The ap; 
cornprises [j 




system of claim 6Q T ~whe 



s further 



3 rwth pr n r t n ninn..p|pnipn „f rn m ,rv fi ret-.n n ^ iti 

iy uk t^s y i rjtf piiiy™**^ i?i i ivrito^ Ti var itj Tiror jc/^ycnTt 
3 p fi rc.t n nQiti nn f hf 1 n rinnin n p jpm pn t Q Hn n ntp nn.^ np th p tit hril^i r m p rn hp r* 

1C til DL pt7&rtit7rl r IMC? yirppiriy CtCitS ?Srifc^UW~rJWt ,,,, CJ ly oyer IrlC? 1 luuUldi I ii'cJrt ttytSJ"," 

VA/hp rp i n „, i n. ihA.rg p rn n H nn^.itSpn thp n r i n n t n n p 1 p its p ni p n , p a ^ p ,rt h p 1 1 , 1 h t i j ^ f* „ ,m p mhp r * 

V vj ivi will! If It I v vJvWUnU pOOrtfWTTj U i v_. yirppM CTwriiv/t I lv# UU Uiiyuyv iriv vUU tJTkJI n tV/i NUUi j 
oriel 

\a / h a rpJ m , , I h p . a fit i-i ja t p r ,, \k ,.. p f I -u S H n p v a/p r p , p ph ip fnr 

YVt 1U1 A-itt r tr Tw taxxtcla tfclft V V t> t UUtUUtUl T 

[means fo r pre venting the cutting elements from coming into, engagement with the, 
tubular membe r if the inside diameter of the tubular member is less than a 
predetermined value.) 



m Tfre-afipafafaSH^aiffl-iO, furthef-Goropftsift^ 

u o ppnltn n H pwIpp fo r ^pplinn p n fn t prfppp with thp f n hnlpr mprnhpr p n i m Joe 

ci i_j\_7cr 1 1 j i y \j "CJTrTXsv-; rcn ocrCTtTrty err? u ilottcixtcj <r vrtn itt^s \j i_t icn mcmncrxiu txp tct 

70. The system of claim 70.f wherein means for preventing the cutting elements from 
coming into engagement with the tubular member if the inside diameter of the tubular member is 
less than a predetermined value cnmnnsssi] 
\ means for sensing the inside diameter of the tubular member.) 
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71 . [ _ A system for gripping a tubular m&mben comprising!] 

i \!a *IH t?CTiCrt sJL O kj i VjiClli I 1 T yV t I \ls I T tr 1 V_»* O^TCl till t^^' , j , ^\^""^v^t^tT^j'~\^t]~i CI I V * T v4it^4 "O vZt \3iJ Trl o \J IT vrl 

}pe&-memfeef [ means for positioning a plurality of gripping elements within the tubular 
member;] and 

r mea nsjorbtingmgjhe^^ elements into engagement with] the tubular member. 




72, The asBaafas^£<^^ of claim 71 J wherein means for 

bringing th e gripping elements into engagem ent with the tubular mem ber comprises:] 

a locking d wtee-feFteG king the position of the tubular member relative to the supp e r! mem ber 



L 



means for dis placing the gnogimielements in an axial direction ; and ] 
means for displacing the gripping elements in a radial direction. ] 



73. The afi paratus systeni of claim §QrXL further comprising: 

Crpat/i vul a t> 1 1 1 tf ) y tt p I u a ra trio Oappurv rri^rrl VJtt I . 

\means for biasing the gripping elements against engagement with the tubular member,] 



74-. fte-app aratus of c l aim 73, w he rein the p aeke r asse mkly-so m p ris c s : 

*4 



a-paeke^ee ntro l device for contro tfe g the o pefatiofl-Qf-th e p a cker co uple d to the su pport 

i"**"*! i Vi n f 

74. [ A system for injecting a h anjoimhl^JhMs^Ssdm material into an annulus between a 

tubular member and a preexis ting stru cture, comprising^] 

Imsan&lOLQQ&ioning the tubular member into MMmM^jOSLM^m^ 
[means for seeling off an end of the tubul ar member: 1 
[means for operating a valve within th&_&nd of the tub ular memb er: and] 
[m^3n3 ^UnI^i^S a hardenafale fjuidic sealing material through the valve into the 
BimuhJsMlmen the tubufar member mdJth&m^ 



75. The-apf 



a m Hpr Hpfinin n ^ n^ q^^np' 

~a^Q^^ffipR^g-^Qa^va^eM59idpled49^5f^ d of th e-^uppert-mefflbei^ 
and 

"irin rt m prn h pr, 
7purTTTtvnTC'UTT 
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7& The-appafa tus of claim 74, w tefeifl-fee-paeke^se ntrol devic e-6Qmppise&f 

ci o L|t-ttj'C?j utjap'lt^ti^tT^ trio rt?i c?rifcjOtj f rig vt 1t^^Owf\v7rT 



ip, otiA.^ r.£i t u c., a£ 1 i m 7/ 1 \A/HArAira .,.l.liff.-...i^ac;^f^r-^r > rinTPrjca.j^i 

Tt? upp cJI tarCIO" tyrCrtt I I r 't\ Writ*? Ti?r1 t -tM\l? ^tatatvl^i"" ta\30"1^rtO\30» 
13 CIUp put It ItCJI t lUZJi i M 111 1CJ Ut pQOCtaUb) 

a Srhoo compns4R - Gj — a float valvo coupled 'to^GR' ORd of the supporti^onRfeory 

Qne-0r-mGr-e-GQmfires$ifele-pa€keFeleffienis movably coupled to the supp eft 

a^4mg^ee¥e-valye^Q^ th e-pa ssage of the supp o rt member; and 

nnp nr rnnrA Hran HlrtpkQ .roio-fagrahh / r^ nnnlpri tn . f h A.. Q i ^^ ^^o r"f ^,r• n f^ 
fc»rtC tr j frs Wt-C^-tl-rcS fcj fc* tt? to sTO^r-c? 1 t^cK^TTrfcrry fc?t/ fctpr t c?ti tV7"trl T£?™£5Wp p fcr it Ill t 

. Q Q finnp r nnnnip H fn t h p ^.u nnn rt rn f^mHpr fnr pnnnninn tho. ^.Itriinr 

ct o iintjtrri tstrttptotj Li te; ou|zrptri l i ! i^rrtt/CT rwt t^intjciy t i iy u !C onvjtMic 



-^-^falrty-e^evabte-ex^ 

a n- a Gt^ a ter - GQyp le d -t Q - tli e-s y ppQrt m em b er f or moving th e exp a nsion elements between 

n fir^.t o n ] i i a n,^ n d ,, a t „ o a nrH .t^A^ltiA cu 
c* I ii oi p cjot viut roriu u outit? 1 1 u p vj o r vt ts> rr^ 

an£ 

wkefeifHn th e GQC on d-p es iii eMfo e-e xpaft s te^ 



-Tpi L VJ L t I >. — r uUppuri: I l lUi 
1 1 1v?rrtt?C!T . 



j u n ftvt i to i xj to rri o tot c/ 1 trjcs'tracrWiiCTr 
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inn plpmpnt^ pnmnriQ A" 



!T3 ul 15 IT ll\-r I 1 ~ 



^nd-set-of 



The apparatus of claim 82, w h erein i -R the first position, th e f i rst set of expansion 

aIajsq r* nt f *: rtrp* tin t nvf.'n lh/ nllnnpri \A^if H thn m^nnr! ro t n f py n.Qnc:i nn AlArnnnt c - 
P/1 ThA n nnrtr n fi i Q , n f, ol nim, v A/nArAin t n t r ip ^ prnnH n nQifinn t nA fi rQt r pf nf pynnn^i nr 

ereffients^ re^ a i l- y ^cv^ 

Th e-a pp a r a ta s- ^ 

expaR&i©R-^ev4€er 




iro ..^ Dr^rAA/ b a pa i ■ Kt-.-ri b £ 



nvu wt I ipriv'L'^ m pint ^m.'y ir, Ayr 



\>v\pC3i tor 



§-7, The appafafa^ ef -elai m - § 6T^et^if^Meast-eBe o f t h e oxpaBsioR-deviee^GQfnpr-ises-aB 

nHii [of^hl A ov n^npinn Hav/ipa 

gg, Th e-app ^ a ty s- o f^ta im - ^ 

a-suppert-memberi^and 

a^twa^^^fflQ^^e-expa nsien -eie^ m 



-Th e-a p paFa toG of-o l airn 88, furth eFeem^R sin§ f 

,q n ry pf i i.ntnr no tioJ Aci— ta_tfci A~JGii4ooci eLxk) prtih ot - f Q f_mQ\jind ..t-h , 
Ctrl C3 wtWCrtt^l t?W fctpl v? t* tnc &tt p p\J r t Mi crrri t?C7l rul rx it? VTi f tr 1 

at m o t p f o f 1 1 ut rai j xa \3 <j\s\j\j\ \\j yj\Jz>\\i\Ji t y 

^A.ffr ^f n n^tfinn . , tnA pvn i n^. in n plp r npn t^ . d n nnt pnn ^ np ,,tnA fcii l 

Sand 

^nc^jfin n {• hp .pvnn ncin n pt o m p n lc r, p n n^in p I H a t> i ht il ^n r m A mh rar 

juu lilUl 1 , LI I OA[JUI lulul I VJlv^l I IL/I I LvJ J t j-j 'V-J ^ LI lw t LJ U LJ 1 till I t?™1 I lUUrr 



j QCLO I GXtXX AXl£j£_fc» A.ilA/ A AO 

feeff 



iiinlpr! tn fh A-ciunnr>rt mpmhpr fnr QanEiin ri-th A- ir 
mp m hp r 
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94, frhe -aftftarafc^ ele m e nte - fre m 

b eing m e ved to the sec on d pos i tion if the internal diam e ter of the tubu l ar member is le s s than a 



-T-he-appafates of cl a im 89r^erem-the-expan&iefhel&meRts^Qmfifi^ef 

Cr lit OL Ot^L \Jl CApC>lTt>TCrl 1 IC^I I I C- 1 1 lO j C*i l"Cr 

a cq can rt . r of, , /nf ,, o y n n n m ri n A I prnftnlc'-. 

wherein the first set of expansion elements are inte rlea v ed with the second set e f 




n^.itinn thr* fit 

Gtl-QiffljTl Can t-CL- 




■rwhei 

licjuif^ci— \A/it.fci— thi o_ cocci; 

:tt tjt tvZ-tl Will 1 tt lC-OuGUi 




95, A n appara tu s for radially exp an ding and p l asti Gaily^efemm g an ex pandakle^ukuiaf 

f"t4 emb c Tf & o t ^ p n s i n g . 

n Avngi fitAn,rfHA\/i <^ a „ f rvr, r r^t fH i a 1 1\ / v n ^ n d i T1 a H,,„ n 1 a o il 1 1 \ / r ,. tj q f n rroiti nth ahi hii , i f r.., M ftmhftK 

ewpje d to the support m e mb e r; and 
a-^ealing-assembiy-fe 
tubular member, 

QQ-. T^ e - ap p a f a tu s- ef - "€ lai^ m 

a n ripni n n H f M/ i pp* fnr n rinoi nn , ti n p * , t i f Hi il^ r rropr n hpp, r*n nnlpf i I n t hp, ,g i mnnr i m pmh o r„ „ 

C3 y l ! pf ^1/ 1 1 Z y vJ u v iuu i w! Ujl ippiK^ 13 Ih^ kuuutut ijtwiiiuwi ouuijIuu iu u iu w u p v*> t I H I CJTTTC7 CTTT 



gripping e l emente- 



^1 Vt IvvautC' 



9& Th€^ppamte5-eWa-jfP^^ 



1 1/ v tJit; 



20 



25791.270.06 



tu o u \J p 



4«&t — T^oappGra t uG -efG lGim- O ?; where to4fo e» § r 4p p te ^ 

a n ^ vi.^l Hirpp f in n r pl^t u/p t n .th p , q ( r nnnr t m pmh pr , 
CTt I CJAtcn^rtl^trttt? t rrCtd tr V C lw""fcf I 53 ■OUpprtrrt' fJ i 531 rifcf vftr 



iont^. nrr x ..rnn\/pr , ihl p ftn tt 

1U l t ivj t-4 run \XJ v vJ CJ L/ro trur 

tC? U UTt 1 u TT W a OH I it) p TXI r rp V lrM ™T\!3* T i It 1 trtVj > III Ol IJvJO I L LVJ I l t U 153 UIISJUMly Ci"l MCt l Lo UtrnW V CI lUtatj ™ 

fee-fabBjaf~ffle mber; w he rein i n the se co nd pos i ti e n, the g rippin§-eteffleate-de-e^§a§e-the 

r^pclfann t r^f^ | ..fr t i *ti** i tn t tn ft - i*^ i /^* trr~l f^ lr^T^..r*n f J *h\-/ -r^ i fTl. ■^ ■■■■J^. ^ if^i i^^l— . .^ m fTi qviq rwro<" i ' n pin r oloiiwo ifi t rio cm fr tnnrf 

jS/VJij ttiwri j vt iU m r r|^rp 1 1 SU VJ^lt lOrliij IIIUYv 1 1 t Ct 1 TQi C3 1 t\J X3TT--C3 AttSrr-trrl 53 U LtWrr - rV>SCI U V"53 tX? — It 153 O Lt JJ}Jtirf-t 

member 



40i — Tbe apparatus of claim 97, w h erein the gr4ppfR§^teffleR^aFe--meveable-ffeffl-a-fif&t 

P nc iif ip n ....a h p n ri n nfn n p lp m p nfp m nu p in p riH ii r il HirppHnn r p f ^fiv/p tn t hn fnnnrf., momhctr,. 
UDtuurr^ trie; y ( jpjjtt ty d53t nci tio 1 1 1 t\j v t» tt s o t causot uii utytrt^l i j ^JcstTVC? llj li ic o wj^|^t?rt""rrlC?M fU\3(7 



— T^e apparatus of claim 97, w k er e in th e gripp in g elem en ts ar e moveabte-fFem-a-f-ifs! 

fhp H fhnlir rn pmhpr' w hprpin i n fhp.Q prnn H, n n Qi tin n t h p n rinntnr t ^> lf^m>?>nt ^ r\rs o nrtan r^ t hp 

fabytef^embef^-af^ du f4 ng the mevemeft^^ 

nn^.i ti n n thp nri nnin n pl pmpn te m n v p in .in nyi n l rilr pnfinn rplntivp to thr 1 ^.itnnort mr-rtihrr 



Hi rppfi n n t hp nr innin n r ip \/ipp n rinp... t hp tnhnlnr m p rn h pr Q nrl u uhp rpin if th r* tu Ki t l ^r in p mh n r i^ 

uii uunui i f CTIT^^ ki n-r luuuiui M IOI MUOI , CXHU VV I 1 53 J 53 1 1 I , ft CTi~ LU WW 1131 r I Iv3 I I ICC?? TO 

Hi^.nlnppH in n ^.prnnii .nvinl rlirpptinn thp nrinninn- ^ipA/ipp Hpp c n nt... nri n thifa,liih u l^n. rnj^rnhfiar- 



■tA onnar?tir ^ ,nf pi.a i m Q.7 ., \A/hprpln tnp nri n n in n p g ~ r n > 

I \> - p Jil <3 1 "d Vt* O" t» r t> I I r t r v t , Vv n\j i \i IT T vrT 53 \^ I ly^pJlTl tj C3t53TTl\, 
tl t\z? ttt fc/U tat rrttlrrt xJ 53 VVT^v^rx7irt tti trt\3 _ 053 ot7rTti pt 



"i n. , p1 a m p n i c i~t_nn:L.£a n rro n q 
J o m pnfc Hp pnnrt n p I hp 

■ 1 53TT1 Ul t \J U I lUdUv LI LU 



fate^af-membepj-afi d wh e r e in, th e grip ^g-eteflTO ff ts-are- b iase d -- tQ - Fem a in - in4h e -fiF S ti? esiti6Rr 




* t S i vCrvrV I g trie yi rppl 




y wv"rl5?v> ™ r tMUl tr5J n I yjt-i O vOv 

PQiHn n tn ^ cp r n n H„ n rric iHn n i , 
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i p fire*! n nc.ftinn t he* n ri n ninn p lpmpnt^ rlr> nnt p^nmn 




an H 



a-le ck i ng device for l ea king the positi o n of the tub ylaf-fRe rriber relative to the support member. 





JU| ¥11 1UI V/ll t MlV-r JJUt 



i ll ic-, r 

oi_d^\jif^o-foi^r;QDiroilino--t 

[T1 Q IT1 Hpt 



440, — r fr fo e^ pp a r a tus^ 
a-sli d l ng -sleeve^ ^ e- m 



i— t i>i iuu ctrt i ion iy a n 

M ^ " XJ \ rr itrf a/ Wtl lpl 

mpm hp r 1 Q nrf 
^liHin n p lQip\/ca_ v /j^l\/pt._Q^citi 



if f h p ci t i.nnrv 
ry - - v^t^u pr 





-wke r e in th e p ac k e r contro i d evi c e comp rises^ 
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3 suppoFt-t ^©miDer, 

nn p n r rn nr p r lr ^n H ln pl^^ r plA^i co hh / pniinlfft H frn thp i nnnrf irifimhpr i nH 

uric \Ji mun^Txrag cntzurio I crcrc* vJt-i ury ooupii^u Co trie; oupptjrt rrr iv^i rtfcrcJI i Ot> vi 

a^4 f ^ e^GQUpted494r^^ s ie eve v al v ar 



443, — The-apparatus-ef-Gfaim 95 r further comprising 

a rr uU vuw f v r up I autny tr IC> V* /vpi4i lOlv^r I UL> v \\L 



444t — The a ftpafatus^r^iaifrr44^^ 

cppnnrf i^tnr fn r miQhin n th p pYn^nc.i q n Hpv/t pp 

Ci— O t?tv 1 1 t^av^ t tret ttv t rc?t pWCrrrrrttj — tr IC?^3^ptSr101WtT^j\Tv1UC? »■ 

44§~> — The ap paf atus o fr-s laim 113 T w he rein the a etoatef^GmpFis es mean s4e^4faBsfeFm§ 
— The apparatus of claim 111, w he rein the first and seco n d actuators co mp rise mean s-fef 




r rnmnnc.pQ . q n il 
i burripncrc; j o pr» 



JjJui uiuo w " on 

■a support member; and 



~\ pt ca iff in n.rtpvin p o nronrlppQ* 

i a to n g~trc<VTt3 ™ Darn p/i to v» err 



^e-appaf atus of cla i m 118, furth eF-eempfisiftgr 
an actuator co uple4 4o the suppef^embe^fewievifig the cutting Glom e nte - b e tw ee n -a 

I O t p \J *J 1 W Vi* I t w T"i t-t \j Owl 1 pf ti w ] i j 

^.p pn n H n n^ ition thp pnt tin n p lp m pntc y , pnnnn p t hp.f Mh rtlr 

jc^owi i w^ptjvji u\_/t ciT v> til t ig c7T~rri\_;t no 01 ly uyv^ trie; CLstycnt, 




— Trie-appar atus o f-el aim 119, further comp Rsingr 

o, r» nn^.nr p.pi inlpp. f p. f hp. ^itinnnrt . mpr^hprfpr^pp^lnf 
rxip.jxihpr_ 



454^ — T^e-appafafae-ef clai m -4g0r^tefejfhfee-s6flSQ^F6 v e nts the cutting el em ents fro m 
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a ci-f o -„i.bi CX-CO Con cLjs o£LL£ lc\r 

than a pred e t e rm i n ed- va l ue. 



1^ JJdl \_1 IVJ OVJI Old I M I I I <J t ViMui oil T VI lv/ \_*vJ (AU I^j ut>wi i lur 

a fir s t set of cutting elements; and 
a-seGGRd-set-of-GBttif)§-eiement-&i 
wher-el^ 

J to. 



i£_ r*LEi f-in n 



424_ — ^e-appafafas-e^elaim 122, whereifv-in the s esend-pasitiG n, the fi fs^se^Q^GUttiftg 



^ i. t ri £i o ttt hi ear... 



ch f ifs ^ p e srii on and a se cond position; 
and 



^ge-the-ttrfeyte^-mefflbe^ 



w i u tus "\yi ii n rx^wy r^rtrt^ r T o\yrrip?ri or? ; 

ehseRseFs e upl ed - to th e-s^ef^ei^eiM ; ^^ 

m earn H far- 
ther nfcrc?! . 

42§r — The-appaf atus of -etai m 127, w herein th e senseFprevefrts-fee exp a nsieff-^lem ents fro m 
be4r4gHqReved4e4t^e^e^R 

Prpi d Pxt-Pi. nxn i n z*. d-.\ /zx I ijgx- 
TXTW lirtAjf rrrrrr ( tl VC3tt4\>T 



3n^rL^fi.i.c_o£_ci^.ic 
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\A/hp r p pn thp firpf r\f pyh ^ n^inn pipmQ ntc jar, 

~j"3Q"; — Tj^e~appaf"atU'S~'Qf * , d , 3}'rT^*" i "] | 2"QY" *v\/l^0r©ii^ ,, in'' i thO'''f irsjt'positton^ the first sot of oxpar^siOR 
eleme nts are not axia l ly a l igne d- w i th th e-se cond s^t-9£^paRsiofl-elemefifer 

434t — The apparatus o^dai m - 1 -29 r w he rein - te 

rlyl I Ctl Willi II I C crTZ? L/VJ itvJ OCl t?1 v!^/\p»tJ ! tOturi ^1^1 rlCn JtOr 




0 n H p \/ tr! p nn mnrk 



pvn 



433-, — The-apparafas of cla i m 95, w h ere i n the expansi efs-deviee-eempRs es a plural i ty of 

ca. y_n ^ n c ] f^n dp\/if?A ft,.. 



;iGn-d€ 



^a-s4^pport mem b er;' a n d 



The apparatus of -el a i m 135, furth ef^eFBppismgf 

a_f ircf^n q Etiiif^ n rLra c?q /?ra n H nn g iff £i rv. 

v^e^T^fr- fe e l i f s ^ d o n o t ongofe^e- tyby a^ m efflbeT^ 

i £?. .n rj„.„rt\ ici Ciiii £i 



437, — z^e-app araty s of G iai m- " 4 - 3@ T 4yrth e p -e emp R S f n §^ 

■r i r pnQnr.p r ii mfp H tn thp prtnnort mc 
o acnooi wvjctp/f~t3 llj li o c< p> j^vj^ t rri\; 

niprnHpr 

tTi din? UiT 
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if Haim 1 37 ' 

zri OlOrrr? tor, 

bornn m A W AH frA t h A c ofnnH n n pr itiAn, if fH 

pfedetefmi-ned-valtieT 





430, — Th e a pp a r a tus of cl ai m436 V "- ^ 

a ,,,f i ret :,, g A L / af^ A v n a d « s i aev a 1 a iti ARt^ y^ n ft l 

a second set of e xp affiien-etefRefi t ^ 

\A'hf^rofn thA fi r^t ^ At nf pyn^ nQ in n A lAm Antc; .^ t a intAri An wAn ? w ith th A ^p nnnr l ^At n f 

vVtf v> J UiJ I VI I v» II* O^L t? 1 CTVvp' Qt Tot XJ f t VI! 1 \-7l Is V>ti CO U 1 U It FTC? Pt UOTU tl V VTtTT tt ! aCltJ \Z? ntJ Ut! I tl/ T 

pvnQncio n ,a ) a t iti a rolc r - 

44ft — Tfre^ftpara tus - o^ 



It? J 1 !C 



\ A/i fh thA ^pnn nf 

rfVJ Witt i lj i s-^ wwwwi tv 



3. ^ E~i A.. . r^i c?, t t i r~\ £"*) t j~i d 

^xjvjti \j yj\j\j\\i\j if - til »c 




H Af nrminr 

GA.,,.fgi r r a dial Avna n d i a a,,, a a d n 1 a qUaa 1 U/ d Af n rm tr 
mo m hp r aa i ia Ia H tn t h A cj innn rt rn pmh pr' ^ n H 

a-s e GQfld -o xpanG i Qn -de v ice for radia l l y expan d ing, and -plas t ica! !^ 

mAmhor cn\ mlnH fn thA q i m nn rf rn ArnhAr 

til vTTTT C \7 J OtZ7 CTp? I LTZ7 Li 1U <_i W I t ] i I llZJ\^l~ 



i a A nn ATAfi i° nf p i. 

<_4 L_/ OTjO I Li CI UI Un 



1 A Cli nr ifi ^ rnftm K nr 



444, — The-ap p ar a t u s- e^ elaim 143, w irerei n the g ^pjeg^e v is& ^empFi ses-a ^w ^l ity^f 

mn\/n h> lA. nrinnlnn a! Am Ante 




A WA aH Ic 

VJ v i_l U I" 



dirAAtii 



446, — fte^fi p a r a tos^ moveatele4fi an-axial 

HirAnifAn r plA f h^A to tH a pi innnri m Arnh Ar_ 

tJrrt^ t?rt rl rt^tta tc \rC? ttJ tr! t> Oizrp pi t/ r t rri tzr }-r rt? v? it 
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447, — Th e apparatus of c la im 444i w^efein-fe^gfipping elemente-afe rnov eafele-ifha-fa^al-aBd 
an .axial d i r e etien relative-to t he sup p ort member. 

-14& — T -he-a pp afa fa s- Qf - G l aim %4A- y whefein tho grip pifi§-etefflefi ts aro moveable from a first 
pes&ef>4e-a^eGeRd-pes}tier^^ 

tu hnlnr rn pmhp n' ,^ n H „ w h prp i n Hi i r i n n thp m n \ /p n npn t f r o m, t ho , f irc it n n^iHnn frn thp ^ prnnH 

X\U VJ LI iXAi 1 1 i\-r\ I IL/l* r J drsu Vv 1 ICS l l j VJ VJM H Jy tTIV* I tTLJ V O I I IV_^ J 1 1 7 1 1 VJi t I vrlw t (JO I UUCJI UUt I lw VIILf vJLrUVJ I 1X3 

fi es it ieR r^ h e-gRp p ffig-etemen^ i n a ra ^la^nd-afraxiaj-#jfeeti relative to the s uppert 

mn mhor. 

Tit CtttWC r. 





inn- plot rnprtt c ^ ^ rx*-ra 
jfi nn thp nnn nirt n plp m p 
th n nr inninn nlnrnnnt^. H n onnnr t n t h n 

Oftitinn tn th£ 
©TtttJl I l\J LI 



Hirtl , H frp pit inn r p !,n fri\ 



Pnn rt m p m hp r, 
p ui 13 12 crrTt't/TzrrT 



pesife n to a se ee nd posit ie^HAfoef e i n in th e first p esitte n, th e gripp ing-ele ments do not engage 

f hiAr.fMh i-jlnr, rnprnhpr' \ A/hnrnin In tho ^.nmnH nn^jffn n t hn n rinninn nlompnt^ H n nnnnnn thn 
tr tc?"tw wtitcii > i tc?irtt7cri , vvz iC^ t^tt : rt t ttnt^ ot^^ r u ic; y t^pptt ty^^1"t i i~t j lo uu crtyct y t^Li tcr 

ti.thf iL^t r , mpmh pr onH Y A/hprpi n H tirinn t hA mnvpmpnt frnm fh p firp f n nQitin n tn thp p prnnH 

p o s i ti o n, the g rippin g elements m o ve i n an axial directi e n re l at i ve to the su pp ort momb efr 



4€4t — Tke-appaf atus of c lai m 144, whepeifM^e^^fe^teiH^effibeHS^jsplae^ d in o first ^axiaj 

rMtf^cti in n Ihp-nrinntnn. HpA/inA. n rtti^i thA. ti thmlAr ,rnpm h Ar: , Aiad AA/h Arpi n .if, thp tu hu lar cnArnnAr i^t 

dispiac e d in a second axial direction, the gr ip ping d e v i c e d ee s not grip the tubular m e mber 



afe-moveakh 

p q gjiio n-fzx--a....p. a ctd nH nnciiiin n; w h a fa j n i n tn a ,, f i r p: t ,,, n ft p j t i n n„f h a,,a rinnin n_ a I AmAnfp, Hn n n t , a nnanp 

pUO I vttj ri vxJ CI ■ ,,, D\jO«yrt\y ptrottiUr r) V V r I U I v I I I It I II t^H ill O v pUOt tivyi 1 f tt l y n p pt r ra O 1 1 luftt^tiy *i -| y t'*unu tl u w 

IKa ti i ht ilnr mprnhpr \ A /h p r p in in thp ^ ppnn rl n n c ttinn thp n rinnin n p tpmpn t 0 . Hn p nn.nnp th p 
ti fhrt lr^r mprnhpr r^nH \A/hprpln thp nrinninn plpmpntg; ..^rp hi.^cpH tn rfam.Qin in thp firct nncitinn 

LLi U H I t31 I t 1 C?t 1 1tzlC> I , din tt V ir 1 1 C?1r 7^ n y npp rri y v>1 vn * t~1 nu a r \I? t/ rCrOC? t( ct/ ttc>1 TlCn ri i rl ti itz? lit at p tJOttt r 1 1 



ip ahharaii. tc?..,nf f^l^iini.r -1 Azl— .u/hprp i n th n n ri n ninn- d A V /i^ Ar. f t irt fi A r, ,f> n fr ri nrJ c aq * 

n A -,,f i rc^l. n n fclii Qn t ,rthp r j rt n i n n ^ ,. a 1 a m p ntfi H /r>„„n Aj„, a n n -ja n p, ,fh a Jl thi i a m h a e ■ 

I v> 1 1 T Cr t, p V^r C I'll VIJ I T , XT T v y ( T pp TT T y TIT J T^7T I f ^PTtT?^ V3 wTIVt U H g U \> »r i U TUU CJ t OT lit ITl W C 
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and 

iA...a^f.i.iA,fr nr fc a fi t liH n n \ A/A r pr 



i n i n n a f p m A nte*. Ha n nn f 



3fr 



1 54 Th e- apparatus - of G l aim 142, furth eFee m p risin g4 

o e Qolin n H aa/J-GA-Eq r_^AAiiAa— AA-tAtArf A a a—\a /it bi_f in a— f 4-1 ta LilA-H-cn a c 



— The app a ratus of c taif n 151, w h er e in th e-se al i ng device seals an annuius def i nes 

H aI ia/a a a IH a c i innn rt m p r nhp r o nH,, t hA .fiini iln r , mpmhpr 

-1-56- — The^ppafa4us-Qf-Glaim442— foftoei^Gmprfein^ 
-1-57-, — T^e-appafafas-e^afm 142, fu rthef^ompfteifi§4 

□ a a a V a t. , a ft a a. mhl\ / aa i v j a j a a 1 , i a ,i a a ,.a < i aaaf! mpinhA el 




^4 

-ynfrn J H av/ipa for pontrnllinn IH a A AAr a ttAr 

trrt^l i ctyrrtt-OTrii rfcj— trlts Upt3l CU^t'r 

mA£ElhlAE- 



Li/ m mnri^D c 

LJIlJ! I J|Jl i <>_> W «-J - 




a a aaa rafttft. a£.a 1 a S . mJ M &t,„ a aj b ArA S n ...I b a ■„ a a rkpr r^n n a a e i 

pe rt m e mb ef-deflrffig-a-passa§ei 
e e comp ri sing a f le at valve co uple d to an eRd-QH^e-supper-^fnembeFi 

Gn e ^r^ eroG om p r cssi b lO'pac k oF^ te^ to4he - syp peFtfflemteeff 

and 

a^idmg^lee v e- ^ of the support membefr 



-a-syppQf^fflemberi 



3A A I Ai^ kft ir XA l A a gj ^ !^ tv f^AllA I AH , t A ,f h A_. C I > A A A m omho r nnr] 

a. c» t i n nA r: r i n i ihIaH In t h p m nnrf rn pmhpr f nr p n nnnSn n t h ff a aa I^a t 

O vJliriy^i uwu^twu Cv CTiw wCTETpTwi*. lllui nwul i wt oh lyuy it ivj 1.1 10 puuhwi . 



4§+: — Tke-appa ratus of claim 158, w l^ef ein the pa s ter compr i se s^ 
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a-suppeFt-m 

lQ c hn p r^nm nri^in n £3 fi n 

eRG-QF-fnere compr e ss i : 
meFRbor; a n d 

n a r a i n ih a n a tc a r....i> n nfr a I Hpujr.A ^nrnnrkfl^, 

1 vTt v7 1 n 1t! Cr pf Ct \3 f\\J t ' t? i t trxJ t X3~^f1\3~ Xj rr ! p f tO C? &r 

ip tn hp r 

1CI t lUCt J 

a-s t t ttgef^ the sliding sfeeve-A^alver 



a first actuator for pulling th e expans iQB~devieei~af*4 



-inn c. pc •, 



4§4t — Tke^pffafafa^^laifR^^ compr i ses m e ans for transferrin g 

ring "torsi® n a I •■■•■I q a €l s tt feo two£n ,T 4 o s u pp o rt meni b ef^anci-t fa-B-G xpansion d 6 v i c c 



riQ c.ifi q o prj \ rt/ithi r i pn rrpc , . r ^nnr!inn..nic tfr>n , rh rirnhpr p ,, 



iXJt iZt 



ri nna rrn fij fv. a£ 



« j rU I t r I C? t~ t> f r i 1 pr tOTl1\jJV 



n ci-d A ui A-G Oixun ci C A-C-i 

iq^aun^c aui i lUl iouo< 



a supp9F^memfeepf-afl4 




f /*> I a j m ,iRjR, 

1 \> I C* I ill IVU, 

r mi mlA H t a t hA ^ i i n no rf m pmhf 
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^ Li; i o n,. n n £L c ci m n d^ci o c if i n n .* 

wherein n4he fi rs t pesjti9fh4j^eyfttfi§-eSefRefi-t s do not engage th e tubular m e mber; and 

^n^Jf iri n fh r> nnf fin n pton^onf^- n^nnnn fhn hjnuJnr rnnmhnr... 

PKJi^i ttvJl r , U tv vUUI < >y w I v f \ s v i tw vt Ivj tjy v trt v lt4fc/tnT^tr r Mv i T it/vri 



47ft — Tke-appafa tus of G laj m 169, furt hef-eempi4s4ft§4 



tpfpr of fhp f\ thi H.^r 




fcn o i n ,t.i,_n£s cvi /jci ci .^.i fCi~...t hi n &i rri d „~n n Ci t.i n. n ...i f 

than a pfed ote r m ifted-vaiue^ 



o iff inn nlonnn nf ^. fr nnri 

! V MM *M !■ "VIVI I 1VI ( LV f * VI I F 

£a„i ].i La r... ran m b « n. i dec 



473, — The appa f atus o ^ol aim 169, w h erein the cutting e l ements c omprises 

-'tfttrt |y cJlt^ti-tt^rTlo , crrttx 

H Llif in n_ n 1 A. tn a, nic-i 
j tiT-xTT 1 vx^^c? 1 tz? r 1 1 xn ntcx, 

elements. 




47& — The^pa^us-e^efaf m 172, w kefei n in th e first position, the first set o^utttng e l ements 
474. — The apparatus of claim 172 T w h erein in the sec oftd-positte n, the f i rst sot ' of cutt i n g 

vrC?rr1\3rl to q! C CJAJCHly "dtly rrvMJ" , vvJtrt""tl , !C? ,,, oC?oWM\j , ~oCft™tJr'"\3'laLltr1o C?tc?i ricfrttCsr 



"iQfAin ^LlA^gi! nnA fliA-firo-i-CAc 

lOI^MTxl r tCaCTl lie I tt 1C" lit arOCt 



mnnnnrntt t<"t rvf 

wl I l}JJ IOC?- 

a sup po4-fflembef^afid 

a p lu ra li ty of movable expansion el em ents Go upted- to the suppef^fflembefr 



Th e apparatus of cl a m 175, furtfo er-eempFfeift§4 

^n~janii-intofcL.nnLin!o/d~.t 

I r Ctv? t tJ CI \\J F v dp ? v \j " 1 it t v -i> £2 p p f t v rtl C7 1 rt c? r t \l» t rr!t»V tvttj — trt^ _ vv\^CrriOit 

a first "position and a second position^. 

\A/horAin in thn fir^t nn^.ittnn thn nvnnn^.innMAlArnAnici d n nra! AnriAriA..iHp 
a nd 

^£X,caf;nn <Hnr n a fiH - i o n ..,,1 b ^ , av n^t n ^ I ^ n, a bma nfc.Q o n.a g 



"iT^rri'tfCJt , 
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477-t — Th e apparatus of claim 176, further comprisin g 
membef? 



-1-?& — The^paFatus-ef^am^^ 



1\>-u(C?pC3T CrtUO 1 t/t t>rc*N t 1 -t ( vvi tct C» til - trl vj* -T^vvpCn rait? In ^1^Tr7\^TrtrC^\3tjr1n|J3 

a firot s ot of e xp ans i on e l e m entSra n ^ 

rt pprn nH ^p^t o f py mngin n F* l£nn p*rii g '* 

wh erein the first set of expan sio n elem en ts are ifrierieaved^itl^e-seG9Rd-set-9f 



elem ents are not a xi atly-atigf^ed-wi th the s eeond set of ex pansien-elefneRter 
4-S4-: — Th e apparatus of claim 179, w h erein in the seco n d positi o n, the first set of exp an&ien 

4££ — The appa ratus of cla i m 142, w h ere i n at ie as^enc of the firs t Q nd -s oc o nd -e xp a fl si QR 
device comprise an adjustabl e expansion dev i ce, 




r~\ /** fr. ... rri f*> ry^ r*i ft^T*' . fin, 
p 1 1 1 - 1 t ici i ! w C7t j dt ttt 



:lnt m 1R /i f ur fh p r n nmnri^.infT 
Q.r>„ r ag ji i & \ E t .-E i Cii4 Ki 1 ArLi/rv IH A u fti»tnQfl r[ mp cn b or fn r m c 

Sit in n n n H n ^ pp.nnrl nn^.ttinn*. 
n A rf i ret an c 1 f j t\ n , ... ,,, 
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wh ere i n in the s e co R d pos i ti o n, th e e xpa flstef^emef*is-^§a g e the tubu i ar m e mb er 

3e~aftpara tus of claim 185, furth ef-eemprisifl^ 
a-^e R S G Feetjpte d to tho support m embeffeF^fiSffi§4h e internal diameter o f the- fa b u lar 



t a nn nnrntn ^ , o f, rr lni m 1 Rfi VA/tiAfAin fh A ppncnr ni 

n fa d a! a rm t n A , , a s z \ I J ,, t A 




a first set of expans io n elements; and 

:inn plornonfc*' 

TZTrrrTirrTTOT 




4m — The^fiaratos^^ 

1 Q H TH a ^hni r^ttic. nf p l^i m i RR w hArpin in tfiA Qprnn H n ociitinn 

elemen ts aro axially -alt§ne4 with the se eeR d set of expans i on olern effer 



*d-ptesti 



on o rnh ca r,. a c\ m n rti ^ i nci.*- 

a support m e mber; 



H Af a trr"* in a^ t h Art u fo*. i l a frirtAmh ak 




rtsiarr 

r n rinnin n t h A f t thnLcir 



2» rrrty rtCHTI wr 



>Ia H tn f h A i nnnrf mornhor 

' j <_J ». W CTltZ? CTiU j—* j-T vj E"t iTICTtTiMViT 



32 



25791.270.06 



direct i on relative to th e-supp ort m e mb er. 

4£W=h — T ^e^appafatu-s-^fr^lai m - l - ^^ a n a x ial 

-1-9& — The-appar-afes-of-etaifR^^ 
af^ax{a4-4ffe€tfO frr el at - ^ 

4-9?r — Tfr e^ppafafa5-Q £c iai m4 9 3 r v^ are meveabte^fOfR-a-ftrnt 



nncifinn tn q fc /r>nn nH n nff if inn' \ A/Hr* n^ fn t n th p f t rptt , nn ^ itin n tHr* n r i nninn rvlomonfg H n nnt n nn^ np 
ii-thvLii^u^rn pmhpr - ^nH wH a r&d n H li rin. ci.,i.ht p ni r\\ /wn fan. f.jfm m- tn ia- f l jioi-n o cuiia n to t ti czszlgxciq n ci 



— The-apparatus-of-sla^ movea bl e from a f i rst 

~ri\\ T txatTriy Lt ic 1 l laVGl t twiti MVJlll tt si^i nlOL paCJt ttort tLJ II JU O\?0trrlw 

psslfe Mh e gr i pp i ng - ^ 




rs n c-j j; n n ln n ^ A n nn rf.n n c ; iti n n* w hprp in in frh p* f i r^t n n^ i finn . thp n rinnin n plpm p nf^ Hn n n t, pnn i inA 

fee4^^affflembefH^e^^ ele ments do cn §a§e 4fo e 

tLinii bLmflcn nAr*, n d ,\ A/hp t c±t n rii.i r i n n , ,1 h a m n>./p* m a nl ,f m m t h a ,. ft tgh. n cic j ti n n tn tho gprrinH 

dlreGtiQivfee-fflppiftg-devi€e grips th e t u b u l a r m e mber; an d-wb erein, if the tubu tef-membeiMs 
€feplaee d j R - a ^e eo Rd^a ^ i r ee&erV^ 

204, — Tfre - a pp a r a tys e f-el a i m - 1 9 3 T v ^ 

n np .ifin n tn n c p rn n H n noitinn 11 M^/hArpfn in thp fi r^t n n^itrnn fhp nri n n inn p l p m pr 
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t^tJtef4B6fflbetH-afl4^ vhere i n, th e gr i p pin g elements are bias e d to rem atrHf^e4ifS^8S&efiT 

Of)0 TH a ^ nnnr. ^ t u^ nf n lni m 1Q3 w h prpin thA nr inninn Hax /ia a fi rr thpr rnmnrk.PR' 

urt tl tuulv ! 1 | | t 1 >"i \y v H i 1 1 1 ~ taj 1 t p p 1 1 r y i \> i n » r t; *j 1 1 r i t ,m o J i | 55 \- p Cn tiTZf I J CI O W J I pr^O"! tl W I l t 

h a r a t n r- i ,t h a f j re f - a a i i i a rwf h a. a ha. aJ act-, a I Atxt A n to , r a 1 A.A At, Ann a a a thA liiht.ilAf.....criA ro h a r.: 

TnrnC I ti t t n v? 1 I I I CJt pUOUtU! If "II vj t 'tpptl TW Clt^M ICSI t ID v4\y 1 IWt v^r IVytJt»4vi; tl tC7 tU Wttlat tl Id'TlkJCt { 

wkefei n in th e-se cond p es&efrr4hei|fift^^ do enga g e the tubular memb er 

and 

wherei n • t he- aGtua a • f I y id"powere4-eetuatepT 
203, — The apparatys-0f-€laim-1-91 T 4urther-eemprisingf 
memeer- 

264. — Th e apparatus of c l a i m 203, w here in the s e aling devic e sea l s an annulus defin es 

inmhp r n nH fhA ft 



2Q& — T-he-appar^fes-Gf-Glaim4-94 T -foft^er-GQmpr4&f^ 

a^eekfR§-devi^^ of the tubular membe^te^ive-l-Q-fee-suppGfrfflembefT 



p lrtim. 'IQi ... X A/hA r p in tH p n . A Al fp r accpm hlv rnmnrirpp 1 .' 

3 1 \ji c* it i i i c r j vim i \_» m i u i x-r puu rvcn c* oot^tttc? i y m t t o crar 

a- p aekeri-a ^ d 

a^asker^ei^J-devtGeTGF^efttelfe^ 

J "OA (Tlhp K... 
i t to r nwcrr 



— The a p paratus of claim 206, w h erein the packer c emft r i sos: 

.-.■i-A AAftTr. m a nrto Af. , c\ ats a t a o a .. a a a n a * 
appu v i riiui i lUvi u i it in iy ir o pa^vwyUj 

a shoe co m p risin g a fl oat v al v e c o upl e d t o an o nd of - th e- s u p pG rt-memb eFT 

nn p n r m nrp AnrnnrA^piHIp nnrkpr plprnpn frp nn nwAhjx / . nn i tnlp rf fn fh A Qn nriAr i m pmh ^r 

t/rrCJ \j\ n1t7n^toorrlptT^OOtt?tt^pa C?tvT ri twi tvC5 rnt/ VCJ Wry ovl> Ltpttrti ltsl~ltit; oa ppt7rt""t"iiCfiTl Lie? t } 

orrre* 

Jpp \/p rnru/A nK/ nnc^if innArl. \A/ifhin...tAA nic.c-nnp nf IHq ci.innnri mflmhor 

nUvV v v uttC rrtU V U I ^ puwHtwi tuu vVlVT Ell 1 tl lw pCraOTgC CXI LI IL» OU|JpL/l L I l"1V-^ I . 



PA-T-A-t Ll fi L, . nf- A I A i A3 .. ..S ?. Q fi .- i . A AJ A A DA t E 

- a supp o rt - m e mb e r ? 



nn p n r mr 



i p ot innAr f ,,r n ArnhA r' ,,, aa /H 

tVj. p pur L l I ICJ J I It7^l "i Ol IvJ 
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209r 



~ T - fo e~a pp a rafa s-- ef -- G lai ffl4^ ^ 

3~stJ pport" member 1 def ming a passagSj 

a-sheo com pris ing a float va lve-se^pie d to an e-Rd of th o supp eF^membef^ 
GRe-epme^GempFesslble^acter^te^ 

n ql iHtn n , ci 1ap\/p v /n lx/p n n ^ ttinnp H \ AJtthi n f ~ hp n n ^. in p n f f hr * {n nn rt rn p rn hA r 1 : nn rl 

-^ereif^e-^acke r c o n tre^eviee-semprisesf 

**1 E*\ r?*4 nfi" I t vn I Y "'i i\ n t*" 

Q O U ppvi/rTT rtvl II Lf t i" 

OBe-eFFBa r o drag bio eks-Feteasafel^eeupled t o t h o s up pef^m ernb c r; ob4 



240: — The-appapatus^f-ela^ 

244^ — app a ratus o f~G laim 21 Q, w h ere i n the actuator comprises: 

afirst a Gty a tapfo Ha ullint^ 

a s e cond actuato pfo r push i ng th e e xpansi en-devteer 

C. I I ~ I MCJ CipfJull QtUO vjl £71X3 III I Zl rtr; VVTt^r^Tri 11 IVS CJ LWt OC/rrt p/t I I IUU! ICt I L/r 

tef&ienal l oads b et ween the su ppef^emb er and the exp ansio n dev i ce- 
s' — Tho a ppa ratus o^ elai m 21 1 T w hefelB4he4lf&t^d^ee Rd -a GtuatorG c o mprise-meaRs-fer 



pesffiened- with i n corresp on ding piston chambers. 



Hstoas 



^.nttln n r ffM/in p r; niinlpr 



mpnihc 
niDTTtnt 




n ..finn.mtir. nf nlnirn P1T \A/hnmin th n n i tfiinn rf£*\/i/?A„ iri^mnd ^A^ n, 
r t m pmhp r n nH 

/a b 1 At i n ifii .x a 1 & rex a h t ^ r.^ n t . i n I a Hi Ci A h „,,,c ij n n n rt.. m pa m h ^ r . 
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— The appa fatos-ef-ela irn 218, furth ef-sero prising: 

afl-ao t uator- C 9upte d 4 e 4h e~s u ppert member fo r- m o v i n g t h e G ut t ing elem ents betweea-a 

wh er ein in t he f i rs t positi on, the cuttin g-elem ents do not on §a ge the tubu l ar member; an d 

\A/hptpin i n t h p q ppdiiH nncitinn th p . n nftinn pfprnpnt Q p nnnrto tho tHhiiLir mom hn r 

vvi ici en j lit u ivs ot^tcjrtti- [juartitfn , t5~ttzr ot^txtt i^-^tt^rrlt^j-tro i^Ti^^tjT^trtCi LUUUICn rr tt?rt 1 tJOrr 



.g nnQr atii 0 . nf P im m ?1Q f u rth p r rn mn r i'sinn ' , 

a s o n so ^eupie^^he^Bpp8t^embe^ar^eBsifi§4he inte Fn al- dtam o to F- ef - th e -t - yfeo la f 



b eing moved to t he s eeeRd position if the interna l diameter o f4he4ybuiaf-ffiefflbe^is^ess 
thafi-a-predetef mified-va I uer 



a first set of cutting e leme nts; an d 

tfl#hp r p in t hp flr^t opt nf a it ti nn pl r 



1y uiun iliiuu uurrTprlsJV'. 



w ith thp ppr nrtf 



orp n nt.. .i v ir^lK/,, ^ ltnnp HM\A /it h ...thp... Q p r?ri n H .... ^ pt M n f Mpt,ittin ri p lprn p nt c 

CTTArf n w V CTTViOl Ty CUT I i "va ff VI LI I CTT CrvJ t_- \_t n i_4 uwi I s_>LJ III I f u Til CTTTOT 

234 — The -app a r a tus ef-daim 222,- wherein in the seGQnd-pQ&ftiQn-the-fiT^se^Qf^uttiflg 

etemeBts-are-naxi a il y aligned with the second set of cutting elements. 

225. — Th e apparatus of cla i m 1 91 , wherein the e xp an s ion deviee-eem pri GOG: 

c i ,i n £i rt r- rn p m h p r and 

CI O U p 1 L VVATZsVl \ t j *J Y\\3 

a p l uraiity ^ffflovafele-e^ai^ 



lei do rTiprrai n nr 

nun! pH fn thp ^.t tnnnrt,rtiprnhpr, r fA^ j"nPt\/tf^n thp, pv.n^j^^ion_ojom pnijc_Biaii Mc^exn. 

o n! Oi p \_f «jtt7 vn cm \j. d oudu n ^3 prvjci lh^t pry 



36 



25791.270.06 




n H n ncitin n , t h6 

rrta poorer tJt! j tru: 



327- — The-apparatBs-Q^-daim 226, further c omprising^ 
a s e n s or coupi e d4o4h e - s^^ ^ 

i t tv^-i t tuur , 

— T-tqe-appa^fas^f-GlaifT^^-r^vhefeif^ the sens o r prevents the~expansiQfV^lemente4FQm 



er^in. fh p p»vn^nc.inn pipmpnk rn mnri Qp: 

wh er ei n th e first set of expansi e?^&ffleBte-afeHfit6fieave d with th e seco n d s e t o f 





fii go i n in.,.f.h g> , f i ret nnfiMtin n ,tHca firct 

! t> r~VL> ' i ' • I ' Tl ' t ' t r t ^3 --'-i-t | ■ £>- v |iJ t/ CS rv i XJ I t j in C<— M ro t~Ov 



6le m e nte^ e^x i all y -alj §R ed- wtth th o s e cond s e^e^expamien ele m e nt s: 



rlGfr 



2§a — The-apparatus-Or-Or^^ 
expans ieft-deviGBr 



expansio n - de v ices 



i~ V VttC7 rC? 1 1 : 1 1 1 1: 



0ci_fj / i P-x.j^ c\ t x\ Kvr*j pg a n 1 i ,.j r a it fr\ /, „, n f 
J t U v v tvv ,, 'VwMipt , 1kiVi>vii' u plU Id ttxy \J V 



234. — ^e-a pp a r a t -u s - of - e lai m 233, w hefw^east^t^^ 




•i t. ill ui riuur f mi iu 

£_nno\/^hlfa-Ov:n.^ing.ifin t^lt 



3hip* Pvyinia rvcin rt_r jo i/.igo_gcirripi!i.c.o.'g.i 
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an actuator coupl e d to the support m eR^f4ef^wiR§-^ 

c* nrcr*. trtOrt O! iu u <-j i— k^xzrtTa pivjOr ti^jriy 

and 

wh erein i n the seco R d position, the expans i on el e ments en gag e the tubular mem ber 



237-. — 3^- apft a f a tys - o ^ G l a^ 

te ^i ,l ^ t h p ^ nnnn rt rn pnnhpr f nr ppn^inn tH p infprn.^ 

fnembefr 



238, — ^e- apparafa S HS^e la ^ 




5ft iA/bc 



24& — tte-apparates^^-eteif^ 
etemefri^fe-aQt-axjaHy^ 

344t — Th e app afatu s of c l a i m 239, w h ere i n in the seco Rd-pesitte n, the f i rst sot of expa nsion 
elen^ei^s-afo-'axia lly altg ncd vvith ■' the second set of expansion clei t ionts»242 , r An apparatus 
for radially expanding and plastically deforming an expandable tubular member, comprising: 
a support member; 

a cutting device for cutting the tubular member coupled to the support member; 
a gripping device for gripping the tubular member coupled to the support member; 
a sealing device for sealing an interface with the tubular member coupled to the support 
member; 

a locking device for locking the position of the tubular member relative to the support 
member; 
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a first adjustable expansion device for radially expanding and plastically deforming the 

tubular member coupled to the support member; 
a second adjustable expansion device for radially expanding and plastically deforming 

the tubular member coupled to the support member; 
a packer coupled to the support member; and 

an actuator for displacing one or more of the sealing assembly, first and second 
adjustable expansion devices, and packer relative to the support member. 

— T he a p par a t u s of cl a im 2 4 2, w h ere in the g ri pping d e vi ce co mpris es a p lural U^of 

xj vu uiv^r y i i p p 1 1 )g CTv< n vJ i * 




f nl 53 1 m OA 3 .. \/\/fi AfAi n f hAnAnn ninn,, a!a txxf- 

I Vrldll M fi," 1 U, Wnv/rwin tn^""^ r tppU iy \j> \ i t\. 

©rt. , rn a m hA r 



■24§, — Tfoe-apparatus-of-elaim 243 v v ^e relR4he^^ 



an axia l d f r eGtion-retetive49-fte-&uppQrt-membef7 



inwAfihto ir 

lo v cat;! V' j i 




l ox c?,V 
TflP.iHA n* 
lurnuui f vvrtv 
JUT] qt it: 

position^ the 1 gripp mg eleme^ 

mpmh pr 

ill I t IUVjI ■ 



ero 1 a , , ib A fi ci pnin a, ... a 1 /a m a ni rA_mi 
^itiA n ih a nri n i 

3TCTC7rTj 11 to yi jpj 

ip gpmnrl nn^lHon thA nrinntnn p|pm 
ri n n f hp mn \/A rr >A n t, fr nm th A firct r in c itio 

t IT 1VJ tl l T t\J V C I t It^Tt T 1 TI XJJ 1 E IT TVU rtlOX pUO I Lltj 

adiat-a^d-afr- a - xi a l- d i r eetiei 




248, — The a pparatus of cla i m 243, w kefei n th e gripp mg-el ements are moveable from a first 

nAciliA n rt^-a ^ AAAnd-nA^itiAn— whArAirt-jf^th A-firfii-AAfiitiAn thA nrinAt A/rt- AlAroAnf Q dra n^tpntianA 

p W O rtl wilt uTl g CuUi I a 0 1 1 1 ) (, VVttC? ! v>rri tl T^triCP^t tl C^t pOCjt tic? t^rty 

liii^ul^CLJXiAntil^AJ^^ 

n A Q tffn n ,,,, thA nrf nni nn p lA mpnte* movA i n ^ rA r f i^ l H irAp. t in n rAl.^fru /A frn IHp ° 1 m nnr 

[JUO! L1UI i j mi—- yi ippTJiy * — ■ s i i il^i j m v u ill C? jCTvj I Cri >aii v-- v_> lf \_/ 1 i i ^tut-j v ^ vi_/ 1.1 wuppwr 



24ft — ft e apparatus of -el aim 243, w he r e in the gr i p p ing e l e ments ar e m& veable-frem^a-Sf&t 
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i p p p pn n H n n^itt nn fh p nrinnin n p .lp m nn tg'' Hn n nnQno t Hp 
trnin H i rri nn thn A"tn\/ a rA Ant r f f a Aa J.h A..fi r^L n Aciiti aa, 1a in A et^pi^arl 

p osition, the gripp i ng e le ments m ove in an axial direct io n relat i ve to the sup po rt memb er 




— The app a rafas -of-e teim 243, w hefei n, if th e tubular member is d i sp l aced in a first axial 
displa ee d in a seco n d axial direct i on the grip piflf-deYtee^Qesnqo^ 



254-. — Th e- a p ft a ra tus- a f ^ laf m 24 3 , w h er e in th e gripp ing-e lements are moveable from a first 

nn pJ ii nn .f A n . ^ PAnn d n n ^ itin n^ \A/hp r p in ..in. t h p f t r^t n nft ifin n thp . nrinnin n p lpmpnt^ Hn nnt onnnnr 
tt tHi iIa t r nprnhn r' j inrl. AA/hn r pin fhp n rinninn nlpmnnt 17 "'. nm hin^nH In rprn^i-R-i tt^t fap-.n f ic At^ QA^iitQrt.vr. 

txxtjtrccxi i i ttj| i lcrvi;] , crrra vvi 1^1 i , li yrrp]Jtin'^ — c?j - c?i-rrcrrt^ ctrt^t^taoT^ij llj j C7J I 1 dirt iri^trit^^7 tiOV'pt^om^rTr 





i r»p f t ir f h pr rnm nri c p Q: 




r m n w inn t h p nri n nin n A lAraAn frt> frnr^ n firoi 

i a ciftn n,,,„.t a Pv. a a aaiaa , a I a ma Atpt,H n nnt_pn 
; p. r . g; p pori H.... a a q It. i a n TTTT.f n a... a a a a t n a . . .-. a I a fa a n t..E£ ■ ■ H ex.. . a. a a a a 

Iti p\y<ji vlwr i , tr JV^ y r rJJplt ty v^lv^ rt j^t tto v^^"TyT^g■ 




OlTCT 



wherein th e a ^uatef4^a- f i y i d - p ewefed-a etu a te iv 



ero. ! n - 1 h A_£i a a 1 i n A-£i a\ / i £ 




2§4, — q ph e-ap p a r a tu s-of-dai m 2^12, wher eln-4he-pa€ke r ass e mb l y compr i s e s: 

a AAnkp r' . inH 

■memboFt 




ip. An n A rAt n^! , nf H 

[A AHA 

mnri ^ inn a f in 

i J Ipnuti ly a rial 

, ca^aaaia r A ftft j a I a a a a kA r ,, a 1 a ai a n j. C -. A i i 

f'TZZ X?\J let yj T~ O" vl> I V7 1 X2 mTTU T \!7 I T i v i "O n * 
and 

. ClU /A.U / A_CQ CLU A A Ui—n i 



:Amn.AJCAJttl 




jpip nf fhp pi mnnr 
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~ :~rrr v7J nu^ "w vj i i t|_^( iwuiji 

Jprl^t t I I ICI ! fUCI , 

£\ F^ tinnpti r prH .i n lp H tn f h p c L i inno rf m p tn hp r for p>n n^rfin n I h ra r^nl /o r 



■4 : he^ppafatu^Gf--Giaim4^4-vv^^ 

a-sboe-CQmpRSfR g a fl o at valve G Qypled4o-af^Rd-eHhe-s^pefrmembef7 

see or mo ro co fR pr -essife l e- p a Gk e F e i e ra e Rts mev a b t y^eu pte44 o - th e-syfifi9Ft 

rriomtij©f-j , -aRd 
a^ tidiR§ ~siee v e A/ al v e f)Gsifo 

ci. a m mnnr t ,mQ,inhnr' 

cr ^j^j^jyjxjyj u 1 1 i^t i f *j i~ 

^ ptt nnp >r n rtunfpH f n t h p pft nnn rt n npm h p rfnr , pn n^i n inn i hA.gliH i n n <H p 



a 'f I pst^actu-ator for pulling the expansion dovfGOj- aRct 
a seco R d actuator for push i ng th e e xpansi on-deviser 



~ « vjUI t iou J i i j » * l to twl tt CITfO fwr 1" TTI y 

torsional lo a4s-betwee n tho s appofURernber and t h e-ex pan si on dev i ce.- 
2©0t — ^fo e-a p pafa tus o f c l ai fF^^wh ere iM^ 

Ting fcw r -O"! XJ 1 1Q 1 I t;t3tranjC?tV V v> \L- 1 1 tri x5^ZJ t4 jcJ ti? rt 1 n rr 1 1? tZZ- ! ol Ifcr^ct !C CAUul lolwt ! UCJVItfCrr 

"ip .""mn.'^r.^if no; of pL^lm l A/horoln Iho rintt irifnr. pnrr^nri^r'^ r"t nij..imltiA/_jnf_ini.r:tQoc 

pesftioRed^A^R-Ger re s peR^f Rg-pistQR-ehambef&r 

76.r An a pparatus for cutting a tubular member, comprising:] 
a support member; and 

a plurality of movable cutting elements coupled to the support member 



— ^e^ppafato-e ^ G-l ain^ 
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1 pnf mlA H \ n t h A g >t i nnn rt mp 

inn, ,£inrr f , o c pr n n H n ricMfr#"itT 

w^e r ejB ^h e- fip &^positiQn, t h e cuUiRg-etefBems do not e n gag e the tub ula r mern bef^af^ 

whA r pin in th p ^pr. nn d n nciitinn thA nnHinn AlAroAnte a nn.in a- t aa. Ii inulAr*,, mpmhAL 



C1QA, Thf nnn.ir.iti 1^ nf r. I a i r f u tt h a r ,, ao m n r i i n a... 

a-seftsef-eeupled to the s upp€ 



■t n f t iK i [lo r 
its LUWUICU 



inninfi 1 ^ of AlAi m PR /I whArA in f hp p pn ^n r n r 

appjCJI CH U t7rctrtT^1 xi.WT, VVl !CI Ctl t U1C*irt?rttJt;1 pr 

teA tnn r*rmv/ a^tI , .ta Tri a cia a Ann. nnciijnn— tf 
\y I v I y II IU V t/U IU triO ^UvUnu pUOltlWn ii- 

a aLaIaxccu n £ 

vrCrtx> I I I 1 1 1 tT_ 



a n af i ftin n aIa m c 



3FR 




^ AXcain--ifcs A~ALiiiin a_a1 Amoxitj 
~>f itfinrs , a ! p rn p n t ^, 1 , nn H 

a-seGGRd-se^e^GUtting-elementer 

r\f AHftin n a !< 

AlA m A ri f c.- 



in ,ccir.rinf 




^ - a! Ainri...9fi&v. \A/horp [n,Jn-ih a ftrcf nncitin n ihc frr 

r ! \3 1 d 1 ( 1 1 XzXJ XJ 1 W r 1 \S t M x> li" n n in t!> rti &t _ p ^OTTT\7r-rj — u IC? r tr 

A rn nH f^ At n f r ntfinn AiAtnAntci , 



^gT^efe iR - in - th e^eeen^esitie n r th e-^ 
eie m e Rte -afena x ^a Uy -ali §R e 4 ' W^^ 

26ft — Tk e apparatus of c l a i m 242, w h erein at l eas^eao of tho^ odju o tab io o- xpan BiGPhdevfeee 

a-sypper^membef-^aRd 

3 nlnrAlitv nf mnVAhlA pvnsnqin n , AfAmAnfc i . aa i ia Ia H fn thA ^ unnnrt mornhnr 




TAAr^tn ^ nf n l* 

^ip m bA it „,f flLRat a wi n n ,tnA-D.v.niari-g.ti 
ivi Tiwi^r ix-n rrivyviity u i^Apcii ton 

A i f i r-Fli AAQ-ltiA A... A A ct_ j a_. C O A A n ^H r^r^^c , ^^^io rl , ^ 

wheffi} R -i n4h e ^ ir ^p9 sit-ien T 4he-e th e tubular mem ber 

and 
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>!t^rt 5 I NCI CI LD "0 ) iy«y IMC 



274-: — The appar a tus of c l a i m 270, further co fflftffeiM§f 

o .gpn^rir £?nuDlprt lf!i fho pjipnnrt mprnhpri fnr.Qpncinrr thp I ntpr 
mpmhpr 

272, — ^e-appafafas-Q^etefm 271, w j3efeffi4he^ 

Hpinf^ . r^ rlinmot^r n f t hp t f ihnlr^r, m pmhp r i<5 \ c 

pred e t e rmined va l ue. 



— Th e app afatus of c l a im 270, w here in the ex p an sion element s Gemprisef 

^f_ovia:ap.ciao-plp.m 

u/horpin ..f hp fir^t ^pf nf. Pvn^nRinn x^l^rn^nfc.. arr> int^rlo.Q\/^H \A/ith fh o-ccmcnad-coi-xif 

w Vii vZrrv_7J I X cTj~ l ! I vj L uOl \_J t ^Apui lulUI I 1 I I i JtCJ Q] vU f TTTTCrrS LlUVuU v V 1 1ll tj t OvuUI J\J ClC?t \Jt 

pvnr)n°.inn plpmpn t^... 




274: — Th e- appa ra tus - ^ positi e n, th e first s e t of expansi on 

ii nn p rl \ A/ifh t h p Q PPnnH Koi rtf ovnj^nciij^n pJpmpritc:... 




n t hp fir ^.t 
I nn pfpm cuntci- 

it^r - C?tC3J t ICi txOr 



ie-appa ratys - ef-G !ai m 2 4 2 r w hefetfva^lea^eRe-e^4h€ 
e ompris ena-^wa lity of e xpansion dev i ces. 



e n H p\ /Sp pc 



27-7; — Th e-a ppara t u s -ef^ ^ o f the adjusta ble expansion devices 

jport m^fD'berj a^d 

inv/j^ h l p pv n^n^fnn p lprapntq pnnniprl- tA-4 h p^ u p fop]tL^ probpL 




27S, — The-ap p aratus of-elaim 277 r fa ftheF6empfisiBg^ 

iCL gu nnn rt m pmhpr fn r m nv/ i n n „ th£ 
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opr nn H n nQitlnn 

ic ocuunti pwurao ft™ 



37& — : Phe-appafatU5 of c l a i m 27 8 , fu ffee^sompffelBgf 

*n mloH trv th ^ c i innnrt rn onrtHrxr fnr c^ncinr 

J CT p T v? Q l\Z/ L i (\^ Otzip/p/ it i ; i >^ i is O ~ | flzf 3 O ™ TrO'tit C 



iwi Tai Ti l cum cttcrr 



hrnnn mnv orl fn t h n ^n rnnrl nncittnn If fn r > int m rn.nl Hi.nrnotr^r nf f Hr 



>ioR-e-jem cnt s f r om 

i a ro h a r i q ... I a c? g fh _c> n a 



— Tti e-a pp a f a t^ comprise f 

71 wApO I JOJV-f r J XSICrl I tUi ! "1 to jf una 

^evCt-cdcLm rant c • 
i q . , f i r q.1 , c q I. of, av n ;a n d r> r 

e xpansi o n e l e ments. 




— T^e^pamtos-e^elaTO^ ^l T^ 
eleFRents^re^Gt-axiaW^ 




.^.j^.,,^,^,^..^ -y y^„.| ^tJ"t t l l T.T 1 ^Out?U t~1 fcl - t* Orel fc/ r r; — tt~1™ 

i n n prl w i th fhp ^. p nn n rf ^pf nf pyn .in r .inn r t lr v mr» nt r : 



nn. nnti mtn r r: n i in lnH In thn r: i innnrt mrtnhpr fnr .mc 

fifst-pGsttfefl-a^d-a-seGeRd-pesitieRi 

whoroin ...in fhrv fir^t nn^.itinn thrv r^nftinn plprnnnt/i Hn... nn Lft nn An.a-t 
^ nn nH n nRtfinn . t h p m i t ttn n f^f pm ^ ntc 1 pi n n^ in^ 



erLi *£i A ki fxo.unn A ri- m pmhg 



-\l {lor 
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i a ,, .c t itiinn , a I a n*i Ani.c_fr.p t n 

bei ng mov e d to th e s e cond position if the i nt e rna l diameter of the tubu i ar me mbe-f4s-iess4haft-a 
pfedetemiRed^a^er 



u i n ot cict ui xjxj ttti fci 12? ic?ri id rtcry cit ici 

a-seeefid-sete^Guttiflg-elemeBter 

whe r e in tfo e ^i F st -s^ ^ ^ the second set of cutt i n g 

pip m p n tc' 



Q \Aiht 

•VJ j Y VTiv. 




i A , QAr?n nH nnQitinn 




r pnn^ninn ^ tnhn lnr m prnhp r , rn rnn riQi n n , 1 



^fo e-a pp a f a fa 

t I d OvtSCrtCTt OWUptvy TO Crtv? CjO|Z/|jC/i u rriiZ7i t tUV^I I \JI I t \VJ v tt iy tr tKJ " tilt: 

AAg.iti rvn. An /d-.iX. c a nr i n c Ln d d iii q d: 

wfrefein i n the first p es&eRr-tke-eleme nts do nGt-efi§a§e4he4ybylar-mefRber-i-and 

XA/Hnm in i n thn ^.prnnH n n^ itin n tHn p lrnn nnf^ nnrmnrv f Ha -ii-jkmiiar rn/atyifciAn. 



— T he^ pp afa fas -e f - G la l ro^j ^ 

n„r.pnp,n r n n nn lpH tn IHa c i n n nn rt m pm h p r . for, ^ p n^inn lh p fn tnmnl H inmr 
mAmkiAr..- 



^ i pw t fa a t ^ a n n . p n cA \ j a n;h is ._ ti i a_ a.1 Ajrt , 
3 o_ cja rriri rf n n^itfTn n if thp infArn^tl H LQrnAf'Ar n f t hp t i.i K nlftr m pmh pr i 
iter 
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is {Leal £i nti Arnica -ori H 

a sec on d sot o f-elementei 

lAihAfp I o, fh a ft rft - t-L. £ p f of ,,p,l A.r 



a r I a. .cu jo fj-\A/i t-hi,- tfa a_ r a cq n c 

711 tr V Tin i tit ^7 0\-7 V> r 1 1 



.jpmpni 0 



296r- 



^e-appaf atus o f 



in pt tin n . t hp f i r^.t c^ cv f r^f p lp m ^ 



if .plprnpnte 



— The apparatus of claim 295, w h ere i n i n the sec on d pos i tion, the f tret-s et of eleme nts ore 

.Qvi.Qfh/ .^liinnpH with thp g .pnnnH qpt— nf-Alpmpntc;- 

CrAiO try CTilyt^tst^v vttrr t| icr^Cft? UU I ttjOt^ L I CtC^rrtCrt HOT 

nna fug T -f a k - n rj nni n a., n r fa ibu-ila ru mpmhpfi,,. , Antxi nri cinrr,, 

?pJ"C*JX< TOw I V?r Tjjri [if JiM I ly t3 tXlli/ w i u i r r iwi riwvl , wUrilpnalngT 

"if ro AW Ahlp n rinnin n P lpmAn fo 
?1 rntrvcJUiu ytTprprtrty C7rcrrrTC?rtLD^ 



Hi rp ritinn 
crn cvjtityrtT 



inv/p^thlp tn a r^Htral 



crtr tt t? rtr 



3Q.d...^ Xba orm^roij F\f ^loinri^Qfl m/hArAin, frhA„firinrYin/'3 Qtarnanlc ara mnwaohln fmrr > o fi r c*i 

p osit i on to a s e co ft d pos i t i on; where i n in the first positi o n , the gr i p ptag-^temen is do not engage 

thA fn h n i^r mpmhpr V A/hprpin in thp pprnn H n o^itinn th p n rinnin n , pl pmpnf ^ rl n p n nf i np th p 

xrtt3 iUUUlCu rrlc?rTlx7C?l , v \rrt v> rC* Hit 1 1 t v — Ot> t>trr t tj— |^ f Cr rt l rt~ t M C y M|J^iny~'C3it2rt tCM'itO""^ 

ti thj tLn r rn p rn hp f An nVAA/ h A r pi n ,,..nYin n n,,th a rn n\/p m a n f „ f r A m ff r fc t nn^ft ipi n tn thp f pc Qa d 

lUUUiul I 1 I I I lU 1 ^ I j k—J t Vvl !v_rl £ 1 1 .j u U t M 1 y inC t I J VI/ V V_j I t 1 1_» t I v 1 1 VJrTI vTiv> rtt OL UUOtllw* 4 IVJ LI lO UijUUI IU 

pesffefvtkeiifippiB^ 



■i p ^ nn.i r r ^tt f°. of n lni m ^QR w hprp in f h p n ri n nin n p l nm pnt ^. n rn mnwpnhlp-frArri-A-fiFgvt 

fhp ti ihi il.nr rn omti o r* ^ A/horpln in thp Qpr;nn H nn o .itin n t hn n ri nn i nn. p I pmp rif^ pnrt.^ a A-fhi a 
u iv luuuiai n tcn tucn vvi tc>ri^trT ti i ti ic^ooocrr? t^pro c? s tt c> rrj t j t 1 1 i rt y ti; i r n c. ttto t^t t i y d y , cr - * , ti"tC7 

frn hu ln r mpm h pr' r^riH \A/h p r p in ,, Huri nn fhp mn\ /p rn p n i f rnm , f h p , fi rc l n ncltin n tn thp ca rnnH 

iuL/uicjiiri iv_ ■ r » i lj t j" ut r iu ■ v v r tL^i i 17 iej uji tt ty trie i r iu v i tor t it i j v^t 1 1 mi3 rn a t uvjotttt^i i tw ttt^CTtcivvrn? 

n a q i ? i n „r-t h n nrinninn pipmpn-t-g-j^nn\/p in n ..mHiaLHiftpdiiata,,, 
pvJswJivtiJt ij imi> yi ipfptny Cr! ~ r 1 1 it * o i r t uvu n t o io uiurun ~ v? 1 1 \yt t" 




*] oTcm n 
lAQ i tinn • \ A/ h 

'xj<j i {t\j \ i j vim 




i_alam 
A ci tiAn, , , f hp n rinnin 
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t mi nnc,itin n-~f.0-vi.ki cx^co n A 



fe e tubular memb e r; and wherein, in a second ax i al direction, the gri p^mg-devfee-d oos net-grip 

thp ti ih i tL^ir mprnhpr 



3 fi fy, Th ft apr 

t^i^t/ ; I 1 I C xi yJ p 

e i ements. 



^mnnQtnn an Q p ft i.^tnr fnr r nn vtnn t h p nri nninn 



— The appa f atus of cla i m 298, w hef ein the gr i pping e l ements comp rises 

iJifaj-Af-^Ai^nr Af A- A nH- ^i i ^ iit^ i^i r A rirvnl EirVx a 1 aiti Ante , t 



gQ7rI,7, An actuator, comprising: 
a tubular housing; 

a tubular piston rod movably coupled to and at least partially positioned within the housing; 
a plurality of annular piston chambers defined by the tubular housing and the tubular piston rod; 
and 

a plurality of tubular pistons coupled to the tubular piston rod, each tubular piston movably 
positioned within a corresponding annular piston chamber. 




— An apparatus for control l i n g a pa £keiv£Qrepfisin§4 

nnp nr m nrfl Hf^an nlnn k-Q - r olQ£3i££iHI\. / r ni thIa H tn fhA t ii h nl ^r ^iin nnrt. rr if 

in p r , pn i i h Ia H f n f hA f i iKnl^ r c i tn nnrt m p m hor f nr o nnaninn tHr: 

TCJtcTJ V_i\_/l_J yJ\ \-m k~i u lvj> lUUUIul uUppur I I t J^i iTtjCTt tvj t ft CI y TrJ tj — m"1 ^! 



14 



340. — Tfo e- app a raty s-o te lai ffl^ Q My^^ coup i ed to the drs § 



^e^pafates^f^laH^O^^/^ 

■nvi.n lfv/ nlinnpH t n r >fh f n r nnnn nin n tH r 
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342t78, A packer comprising: 

a support member defining a passage; 

a shoe comprising a float valve coupied to an end of the support member; 

one or more compressible packer elements movably coupled to the support member; 

and 

a sliding sleeve valve movably positioned within the passage of the support member 



343t79t A method of radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprising: 

positioning the tubular member within the borehole in overlapping relation to the wellbore 
casing; 

radially expanding and plastically deforming a portion of the tubular member to form a 
bell section; and 

radially expanding and plastically deforming a portion of the tubular member above the 
beli section comprising a portion of the tubular member that overlaps with the 
wellbore casing; 

wherein the inside diameter of the bell section is greater than the inside diameter of the 
radially expanded and plastically deformed portion of the tubular member above 
the bell section. 




344. — ^ e - m e th e d^ 

Gf fh p t i th i il n r mpmhpr fn form *3 h f^ll ppntir 

SBftpe rt i ng t he-expaftdable-tob u l ar m emb er and the adjustab l e oxp afistet^evi^e^ithin 
tewefi^g-t^fe- adju & t -abie expamioR-devie e out of the e xpandab l e tubular member 
di s p l aG i ng^h e-a dj as t a fe le^ x^^ ^ 

r^-gLrnbAr- n - ti irtpg: tr> r.iHi.ilh/ PvnnnH .nnH n 1 a q t j p o IK/ H Af re rm n - o o rti q n o_ of_th q. 

i 1 Id T fUvl i i CirrJwsj i dvJiCi I ly c;AUul )U Ql IU UtMwUuuliy UUtVJrl rrrl pWI^Wno^yi trie? 

expandable tubular membefvwtefein n is great e r than or equa l to 1, 



34§r80. A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion device within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion device 
within a borehole; 



48 



25791.270.06 



lowering the adjustable expansion device out of the first expandable tubular member; 

increasing the outside dimension of the adjustable expansion device; 

displacing the adjustable expansion device upwardly relative to the first expandable 

tubular member m times to radially expand and plastically deform m portions of 

the first expandable tubular member within the borehole; 
positioning the adjustable expansion device within a second expandable tubular 

member; 

supporting the second expandable tubular member and the adjustable expansion device 
within the borehole in overlapping relation to the first expandable tubular 
member; 

lowering the adjustable expansion device out of the second expandable tubular member; 
increasing the outside dimension of the adjustable expansion device; and 
displacing the adjustable expansion device upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of 
the second expandable tubular member within the borehole. 

S4£r81. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion device within the expandable tubular member; 

supporting the expandable tubular member and the adjustable expansion device within 
the borehole; 

lowering the adjustable expansion device out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion device; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the 

expandable tubular member within the borehole; and 
pressurizing an interior region of the expandable tubular member above the adjustable 

expansion device during the radial expansion and plastic deformation of the 

expandable tubular member within the borehole. 

34?7p2. A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion device within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion device 
within a borehole; 

lowering the adjustable expansion device out of the first expandable tubular member; 



49 



25791.270.06 

increasing the outside dimension of the adjustable expansion device; 

displacing the adjustable expansion device upwardly relative to the first expandable 

tubular member m times to radially expand and plastically deform m portions of 

the first expandable tubular member within the borehole; 
pressurizing an interior region of the first expandable tubular member above the 

adjustable expansion device during the radial expansion and plastic deformation 

of the first expandable tubular member within the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular 

member; 

supporting the second expandable tubular member and the adjustable expansion 

mandrel within the borehole in overlapping relation to the first expandable tubular 
member; 

lowering the adjustable expansion mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of 
the second expandable tubular member within the borehole; and 

pressurizing an interior region of the second expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the second expandable tubular member within the borehole. 



Tcrtnww rot n-JTJ iT-ury o^T^OTttin r y citiu pis-jott waTtjf octtoi i vnrsy c*~i uw\|.jciriotjoio m u'vncir 

IMUN tool WILE 11 rJ a^7oror 1 ol ^y*^V?rrlty rranty 7 

positio n i ng fi r-s^and^GGRd^djustable-^xpafisie^^ the exp andable tubular 

mn KY~) \-\ 1*1^ K" 

increasing tho "0 utoido " d i menstoH" 1 of "the "fi Fst"" adjustable"' expa nsion device"}' 

displacin g the first adjusta ble-expansion-device^ relative to the exp andable 

iiAfaLil^r—V&PitXxfciPiC 
tOOOtT-J 1 t Nvl nwvr 

o A LJ Cn^trCrfcJt^" - voiyctTiJr- 1 1 10 It 1cK> if 

Howi r'P* Hnw nvA/.carHK/ r^lati\/ i^ -ip-t: h fa_ot V:o.a ttrf53hlpi fMKnlQr mpnohpr 

OCrvTOT7 OOVY1 rvlrCJt Ory^1^^ rtlClHTool" 
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the-euteide d i m ensio n of th e-seGend- adjustabi e e xpansion devic e ; 

ft ;K< ilrar m pmlipr tn m H iaII v/ pvn.T n H A n H n f A^t i aa II w , H p fnrm. n n rtinnc* . ., n f, tH a 

tUtTUlUI m v*i i t C7 IU (XI utunjf wv^ui iu wi IU p rCTi_j li. i w t-Z J I Jf uu< ui Li I v_r I UWI IO Ul II I 

expandable tubuJaf-fflemkef^afeovo th e-tewer portion o f t h e ex p andable 4 u bu lar 
member 

iaja a pa i a ,,f a a. a \ - lift i a* a.,, a* i m a a c: i a n nf „tH a ,fifc 1. a a* j u ciA n 1 a _ AV a a a cun a H a w i a a i g 
ici nQi n n o f IHa pprn n H A rlif t^tn hl a AVAA n^i n A H a w i aa 



nt A 1 *** 1 T/^i-f — trt fTt MTT ^ fr"* ffr . Ai T*Vl f~i r f"*i r* ) / A 1 1 h Af A f** ''J C? I A r**f*\ry\ t*\ Irt ^ i rl/*! * 

iCtl Iw U I wr I WI 1 i n T I y Oil I \J It l„J I ^ W 1 v-> I V V«« I 1 XJ \J \ \* w \j 1 I i y j w w rri fjr i t <jt J tv^j V 

pesWonin g f i rst and so eeRd-adfostab lo expa estefl-eie^es ^ 
tubular- - {-no mboFf 

suppo rting the first expandab le tubufar memb e r and the first and se cond-a djustab le 
lowerin g - ^ 

mp m hp c 

inc reasing the outsid e dimension of th e first adjustable expansi an-devteef 

expandakle4utolaf4nembe r to ra diall y e xpa ad- and piastica l iy deform a lower 

t-iq A_tb A_f i QciiiiJgt^thilA- av n A n q i n a a 1 a via a a nH i l~iA Q A r , n n ri, AHincfAH lA 

expansion dev i ce dow n ward l y relative to the first exp andabl e tubular m ember 

"rrAA ft in A ,f h a n r tt ^. t H A , H Smp ng in n nf I Ha fir^t i r\\i t cia ial A pvnnncj nn H a w ip a .i nH 

In creasing the o ateid o dtm eneien-a f the second adjus tabl e cxpansi on-devlee? 

r|iftnlAA.iA A.^tfo At ft a aa a a* ... a d t u ftt A a I a.. Ay n a Aftin a r HI ax/Iaa ua\a/a rHI\/..rA I A t h/A-in- t a A_ f i r c i 

tH p f i r^t AVA AnrfAhlA tifhi H .ir mpmhp r . ?i hnv/p th A ln\A. f pr nnrtinn nf IHa AvnnnHnhtr 1 
ifttnhpc' 

an i n A,nf ir ^tx. a a dr- A A^nndr.-A H i M ^ t aI^ I Ar-Av a aa nn a a/ I aaa.. L \jv/ttHirL ^ - C a Annci 
A. v n A nHAhl A t i i h nl A r m pmh pr 
cl i a a Attii n a I H a f i rAi ava a a d a h 1 a t,i > hi i1at„ rri ArAAAr a aH, fhA.firifct aaH cprnnr 

O^^py rVu Ih ii 1i,w# ii ru t""tf ApvtrlUu W f C KxJ M UlCJt IMv^rrivy vZ» I Car tvJ ' trlTj r-'rirOt-tartti - 0\-liA='f 1~tt 

AvnAnrfAhlp ti rhi \\nr rnomhAf 

lewem g the first adjusta bl e expans ie n dev tee-e ut of th e s eeentj-expaftdabte 
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d is p ia e 8fl§4he- fiF & t -adiustei bl e o xp af^efl-deviee^^ 

expandab l e tubu l ar member to radia l ly expand and plast i cal l y deform a lower 

r?>n*rtinn- A f- th A-gi AAA F"iH ovnnnHnHIo fnht.tlnr rnnrrihnr' 

yj \J J tt ti rt cj ) U ]C CJ"t?tjrlLl C?ApOt itctdt^TC; lUUWIOl rt i t r ( c; TU r~ 

displaci ng th e first a djustabl e e xpan steH-devtee-a fl d-t h e^&e cond a dfosiabte 

m ra rnh/ sr 1 , 

inrro'jplnn fh n fV ltf iH ci Himoncrnn nf fh n parnn rl ■nHil ipfraKIn oV/nrtncrnn HnwirQ' nnH 

H tcn lor^ tnn f h n pp pinn H ""^Hii fpt^n l n pvn^ n Q in n ,, H p v /i pp im\A / A .rHh/ r A l ^fK /A tn fhp g prnnd 

expaFtdabie-fabal ar m embe r to ra diatiy-expaf^af^ plast i cally d e form port i ons of 

fh n m rnnH pvn ^nH.Qhl A i -Hhiifar rnAtnhAr a hnv/p fH n ln\A/nr n rirflcin n f thn ^nnnn d 

tij \_; n Ta i_.i>\i_/dt iT_tcit_/ 1 ti> ca tzt \j igi j i i in sz? v_7i cmz? utv h t c " w v v ~i p; w i itvr t \z*i l( t ^ o ULJ rl Kf 

AvnandahlA-tiin uI a r r m A m h ai:; t 
if^iHA Hirn pnpin n n f fh e 

:* tl tot ttT^trtl+i tyrtot fc? rt t*t tri t 

tH n n i ft*^ id a HiraAn o I n n n f f h£ 




320, — A method-fer-Fadially exp a nd i ng and pla s tioa[ly^e fGrm j Rg -a R -e xp a rid a b je 4u b u iaF 

mQmhnr mrifrhin n K nrpHnl A rn m n ri^ in n * 

r-Hef-Rbery 

c-ttnnnrf inn thA ovnr^ridnhlo ti ihi tlnr momhor nn d t Hn fir^.f nnH ^.nnnnH nrfli t^.tnhtn 
Java/ah ra fa ih a -, , f \ tcii ■,, a d j 1 1 a i ^ h I A. r a v ri ^i n ^ i a rt r d aw j a An , cv 



AvnanH^hiA ti fKi tl.Qr rnpmhpr' 
qcaccli rl-7:in a n . i nt Arinr ron inn nf t.h 

yTOOOtlt'TcSt l g 1 1 ir tx\2 rtt? r t"ty vjl tr! t f tt 1 

a H i n^ fnhl A py nnn ^ in n H A\/i r:A , Ht irin n , f h 
ujucitci d 1 c c'Apurioiuri ucTtuu u u t n i ti in 

i i-ii t_m atnhAH.h\ ;._i.b 





artVaaiL/tw twwtata i 1 1 icr l tK7C?r J 

© n Hpy/fnA' 

o oxp afidabie 

;A\A/AC-n rilnA- nfih a 

ft Dlbpr qh o^Q Ih p: fi rc- t 

Gi 9\ fte-lQwer portion of 



dispteGing4b o first a djustabl e expans ieB-deviGe^af^ d the s e€Ofl4^#jstabte-expaftsieB 



^. tn n ,,t H a , n t if q IH a Hirn pnpfnn n f f H 
H itr > nlnr , in rt „ f hn ^ o pn n d a , 
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Kixt-,r-Ki n rii n. re g ^ nf— t h a 



VHyUlyl TTlv 

A y rv 3n H.QblA fn bttlr 

IV_JOl-»rC? CuUOK 

mnrnhor' nnH 

n rp^pM riT l n n ^>n i nfprinr rpnfnn nf inp Ayn.^nHahlp hthnlsar rnQmho r .Qhn\/<a thA cpnond 

a Yn_onH, J oh l a tuhu ia r mpmhp r n hQ\/ p, t h A I n u/ pr n nrtin n n f fh p Avn.Q nd^ h l A t ifhiilnr 
u*Apa t ! u ct u t (j tu uxji tci i m™! ? tt_/cn □uwvx; tm^ tLJWvTt pui tst/t ! c?i tnc /vp u r i uu u i c; ctiuuioi 

wherefrvfee^uteide-^^ 

fe e outside d i mens i on of the second adjustable expansion dev teer 



32A-. — A methe#4eFfefmin g a mono diamete r- wellbore cas i ng, comp fteta§f 

n QjEjljQiai n c uE i r et ■. . ..£ > ri d rp pa a d , a Hit, t o In K I c 

ptrartiyiiTnu ii! ov a nu n^ 
ft iHnfnr rnprnhpr' 

a v :.r> a ri fi.In n d ay /Ipac, with i ci a h n rAh a I a*,- 

C A yJ d I lOl w 1 ! VJ ^ v i \jj ^ >-r V V r ti 1 1 r 1 uf \J r\> V \\J tv^ 

iniA/Ann n IH p fir^t ^din^tAh l p pyh^n ^in n d p v /j pp nnt nf thA , f trc. t , A YnanH ahlp fn hi t lar 
rnp rnh p r' 

InriFP Actt nA- th p n> tf^iiHp Himpn^inn of th A fi r^t n dh i^t.nhl o pv rinn^tn n dox/lnn' 

dteptaGrng4he4ir£^ 

nvn^nH a hl p , t i rhj it o r rnp m h Ar , t rv r ^ di^Hi / pvn ^nH, o nH n l^ctti po U u d pfnr m i Im^/mr 

T7A|?nntrat7rC LUUUIul I i s 11! r I i U Kl* I tXJ i QUiatly CTTVpCTti tJ ClI IVJ p lOOT O O Try vJ rtrl III CI itfVVu t 

nQrtiQQ_Qf_i h fa.-. f i r^ t- pyn^riH^]^ 

pressur i zing an i nter ieiH^e n of the first expandable tubular member above the first 

ar ln icj fa hlp p vn .^n^in n Hp\/ ! pp H i irin n f h p r^Hi.^ l pyn.^ npin n nf f hp Inwpr n nrfinn nf 

fe e first expandab l e tu b u l ar member by the first adjustable expans ie n device; 



d j c q Ij^i a i P fti r., .i- b Ar.,f i r ci T .^a H|i-ig|.a b l 

WIOpiClO! t XKf U tC^ 1 M 7t u VXjt^s? luCi 

deviee-d^ 

Hi^n rA Q g inrt thp n i itp ^t H p Hlm p n c inn nf t h A , f t rp:f Qrl it jcl a.b 
tKp ntft^lHp Hirnpn^-tnn nf fHp porn . 





*)sion 



i tl ^ r rnprnhpr 

tarCrt 1 1 IC1 \ lt7t?l r 

© n, H pv /t ^pr , 

rl nlncf i nnHr/ H p fn rm. nn rt inn p n f 

vj CTTCcO tlOCItTy ^" CtU rl 1 T tTOT tll^rt t/T 

n rii n n, nf, tb a pyn n d b 1 a 
tan ttxyj Tor ti l w unp c? t i d r~ 



d i c 1 c t n gt , 4 -h a ^ a a a n d d S t-i c i f a b I < 
A v n nn d jih lA.f t ibi 
tbA,firgit AynAndAbiA.rtt.ibt.i 

vr(w VU ^/l W /V^CirlvJ cat/1 tvJ k/\a 

t tiht ilA r ,, m p rn hp c , 

IUUUiui i i iun 1 1-/ i f 

ri^irtn nn fntnnnr rpntn rt n f fh 

I * /_ l rlu d li ii i lv' rUgtvi t v71 ti ' 



irl.nhln tnhMl.nr rnnrrihpr nhn\/n t h n ^ nnnnd 

a djustable expans iQf^^eviee^fifi g the rad i a l expan siofvo f the p oftione-ef-fee 

drtbfn ti i hiitnr mpmhpr- ah Q \ / o t hn InvA/nr nnrtinn nf tbn fir^t nvnnndnbjp 
viOi^tC' tti t/tJtot rn i Tc/c;i ctt^t^vt^t} ic^i wvvt^i j^orttt^t runt tc? j m or c;Apc3ritydK/Jt? 
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tin y CTT w TO -k-r u x^/-\^r(_4l lUUUtu kuuuiui I J »s_>i J iu 



/ a firc.E ,Qnd co^nnri. fadii lcf.^i^to 

e^aroief^eviees- w t thk^ r el ation to th evfifst 

expandafete4ubutaf-mefflbefj 
jo w e r4ng4h e 4i^ seco n d exp afidafeje4ykyter 

member 

3 n i ^ 1 1 1 1# rt i ox "C? \2 j « o ret r ^?-~v77\:p/ cj t tot ri tiTz?"V"i t^xT cJ^rv rd t'U ry — I (!>IL3 trvtr — txj~ ■ \t its C7t! tiUritr 

expandabl e tubular - me^ e Me^ a dtetiy^^ d e form a low ef 

nort.tci D....a f- t.D Ea cnrnnH pyn^nd^hlp I nhrtl ^ r m pmbpr 1 

pressurizing an i nteri ef-feglo n of the seco Rd-expandafele- tuby l af m e nib e r- a b Qve4he4ifst 

pr hv fh p flr^t ndh f^tn hfp pyrin n^.iriri dpwir.p* 
H tho c-pf'nn da d i i tgia h I a ..a.y n n cucioci 

:4 






Hie riiorii n/: 

v? ApCrt 5 tl "d t/ 1 C 



^d^du-Uii^thJ i 




idiUfiitsaH! 

rdlw-rpl^rt 




fe e second expan dabte4ub ular mo mbey^b Qv e ^h e^Qvm^Qrttei^e f th e s esen^ 

p y n.^n d^h l p f uHi tlr^r rn pmh pr a nd 

seGend-adj^stebfeexpaRsiQR-deviGe-dur-r^g-tb 
expaf^ble4obtfte^membe F^4h 



3g2rfi3L A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 
expansion device within the borehole; 

increasing the size of the adjustable expansion device; and 
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displacing the adjustable expansion device upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member 

323. Th e meth o d of c l aim 322, furth eFGempristng^ 

reducing the^e-ef4he^djtistabi^ 

fakutef-memb er has be e n radia ll y expanded and plastica ll y defo medr 

334; The-meth od of cla i m 323, furth ef-semfiffeffig^ 

f h tfHiffvy cfy^ Stn n t h A m rli n lh / pvn a n H pH n n H nl r^cv fi rm lK / rl A fn rmAH pnH nf t h a Av n^n Hf ^hl a 

tubu l ar m emb&paftei^redyei^g the size of4be-ad}ustakle expansion-deviser 



32& The m e th o d ef-elaim 324 y faftbefreemprisingr 

rtA r mitti n n.f h a n n^if r 

f*^ T" f*^ i*tvi o A ../^ t. .T n i*^> V A f "i ft *H r*s I ti ; r**\ t fi >*i ...i.y.t A t i'\ r\fty r* 
v) AJrri tl^U t>nU \Jr vl I V> »w AfJt4 f tvJ**4 KjiV* twUolur rllCrl luCli 





QR 



method of cl 3i m ■■■ 325 1 further comprising* 
mje Gt i ng-a - h aydenable flu i dic sealing materiaU ^ 

o^jiian HhK!p ti th f t lnr m a n a e_t a— £1 nnf rolntiv/A to fh a~a Asuti a n nf thn hvrlnnlir* 

a c tuato r 



327^ 



Th e m e th o d of claim 325, fafther-eompr-isfflffi 



triui Alrooii ly It t V 



t P thA aH h irtfn nl A pvn nn^ i n n Haw iap 



,£tA£LtA.tA£_ 



^ A rmiHtn n t hA n r^^itinn nf fh A 



The m e thod of claim 327, further co mpr4sffl§4 

a d h.icija.fa J a gyn o. n.c i AP-^o o j eu ma rd j u . i* aJ a fix /o_ tQ _t h o _ o vnja n hlj; 

mrr> m K ri r fn rA r ti r^ f l w ra v n anH , ^ n H , n l n^f i r^l h / H pt f nr m , A nAt h Ar n n rf inn A f t nA 



i p pnrl nf tho n th^ r n nrfii 
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Pr ppy i gr tin n p ;t n i rrfr i j rp „ ,, fh p n 

relat i ve to the pos i t i on of th e hydra ^lte-a etuator; and 

difi^lap J r^pt-thA- ^rii i-igjtnhl o oyn rtn^iinn nnno HnwnrHh/ rplnfh/p t n thp 
QYn ^rtH.^hlp tifhnl^r mpmhpr i i^.inn thp hv/Hrr^nltp ^nti i.^tnr Ia 
££> d i 53.1 ixx p v n 5^ d rl ^> n d la c 1 i i I \ / , ri pfci r m t h p .,p d rl n f t h p a f h p r a a r f t a n 

of the expandable tubular member that overlaps with th e 



330^84, A method for forming a mono diameter wellbore casing within a borehole that 
includes a preexisting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
increasing the size of the adjustable expansion device; 

displacing the adjustable expansion device upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member; and 

displacing the adjustable expansion device upwardly relative to the expandable tubular 
member to radially expand and plastically deform the remaining portion of the 
expandable tubular member and a portion of the preexisting wellbore casing that 
overlaps with an end of the remaining portion of the expandable tubular member. 




OrLnf -ftlaim-flflfl— -ft trth 

rrtw tli 

p vnn n Hr^h !p ti ini H.^ r m p mh i 

\_#AJJt_H luuU t LU U UJQi T I 1 ui l iu ' 

de forme d 




:ft?rvltM if t it tv? 
1 I I UulCTT ry CApUl l\J ~ U 111 IV3I pi uOllOQIIjr 



332, — ^e- ffl e thed - ef^ 

fi n i H ipU f . ^ p n lin n .. t hp xn Hi n ll v . p y nr^nHp H nnrf n ln^. ti 

t « Lit\_J 1 ury OOCrtTTTVJ XI IC rUUICIIIY GApUflUllrU ul!U l~f JCJ O LI 




d-eR d o f th e-expafidafeie 

j rin Haw] gA. 



H Q„„,m A t h A fiin Af r.,A l Hi tXlrJ^L ^- ^x, f U fj kt P Ex. <T? A TXl A A l A A '„ 

i \> i r pvtF iw \2 \Zf P viafl O <£. y T r (. r t \* rWITI p 1 1 O 1 T I y i 

liffin n f Hp nnciifinn nf tHp pvnpnHphl p ti ih t il^r mi 
AAfclijAA aC thp /AV p i H > a ^ pti [ p fAi 

PI pQt i p p llv y H pfnrmp H p nrl n f t h p PY A^nHp h fp ti th i 
itaotlV7Crtty^tit51 l rrc?\J C?rttJ— tn trt"C CJAptainttCrfcrtC LUU< 




r4 
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334, 



-Th e moth e d of claim 333, furth e r comprising: 

fabu lafr ro e mb e r - ^ actuator 



^dafele 



n or r'Am nri^ Hn " 

^tCTI vut 11 LM JO M ly . 

?in n th f> ct t yp i r>f IHa , o rfi nclfi KI p pvnn n^irtn,, H p u i oFv^ f tpr n A r mitfinn t hp n n^ i ftn n nf f hp 

ex p a n da b le tubu lar- m emb er to float re l at i ve to the -pesttiefve^ e hydrau lte 



dispteeifl g the a djustab le expa fisjei^ofte^ffi wardly relative to the expandable tubu l ar 

T: to 1 1 iuv/i u\j ^rawTdTrjp ApvJi iw ut pterin v^ipjny rvi u jv^ i i jcxm in itj pforrrrc 

tNhnlf^r m prnhpr 



yen itjocrii^ Tuuwiut 



337, — Tbe-rmtba d of c l aim 336 T further c emprisiftffi 

r~t rrt nnr m 1 1 fi n thf^ r^r^^fTlr^r^i nf I h P f^VfiOfifi P r"s 1 0 f 

pesitia n of the hydrau l ic actuator; an d- 
e nd of th e^emaifffig-peftien-Q f the oxpo fldabte4aba{afH :: Eie^ that overla ps 

wi fH fhpt , nrAA ViR fin n , v A/p»llhn rp r* npJn rt, ,nff A r .not nprr n ittinn f h pv nn Qi finn o f .thf^ 

Ifll ill ) II IU pi S^^/MiJlIt (U (VViltUUI ^ V-rU«->tJ iy UHV/I I I U ». |JUl I I IIUI1 SU LI l\J (JWUIliUI i W I CTlTZ? 

expandable-kfe y iar-fflembe r to float re l ative to the -p osit i onof th e hydraulic 
a "Ctttat© f~r 



33&r8iL A method of radially expanding and plastically deforming a tubular member, 
comprising: 

positioning the tubular member within a preexisting structure; 

radially expanding and plastically deforming a lower portion of the tubular member to 

form a bell section; and 
radially expanding and plastically deforming a portion of the tubular member above the 

bell section. 



P cj""d?^"'"'Cjlcs 1 1" 
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structure comprises 




mp f htf 

tc; n ic U (XT 



ri n ^ . Stirnipr 



tp x rip th nr 

expaRsieR-devteer 



— ^e- ro e tfo e d - ^ 
plurality o f-si^esr 



:vfc r /al tm - 1 , & ^ Q„ , I , I ,A Ajhp trp j ri TT l - h p T p^Yt agtfflgj i£ 



expansierKteviGesr 



"tp mpf h of j-Af - pJ riirn QAA. 



*T3 C7| tilt; 



3 A *7 T h p m p f Hn H nf p l r^ i m iA/hp rp in rnH l ^ ll\ / p v nn nri in n . ,* 3n. 



p fn rmt nn ra .I r uA/pr 

LrlUI I I J lily O 1 KZTV V ur 



hihulrtr mpmh pr n nmn rirp^' 

„q H i r i Qt in n , t hp cIt p n f f H p PYn nnc.inr 



5o_on<d_xrif_t.hip 

3rt v?t 1?1 tnC 



'if"* IT f*1 



G H of -g lair 



ijp i n r a 
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— The-metbed of claim 348, whoroin the expansion do v i e o comprise s a> plura li ty of 

jt. Hi } fpfra hl a pvn ' ; i n c '- inn r|p\/?r t P c 




m mc>t\~}r) ri n f n l^ai m 3 f^O uuhnraun Q f in ^ ct nnp n f f h n n r lin^.tnnln ^v nrtn c inn H AV/ir 



3§3t — The method of c tef m 3^17, w^eF : 6iR-^Bttm§4he expansion d evi ce throu gh4he-e-R d of th e 

I i ,.\ h 3 .1 i r- rn a m h a a prt n rl g p fi ,:, 

gfjftfti ng th e tu totefH^effibef^-and 

Pill I i nn ,o n pyn gnc jgi n .. ri n.\ /i rt A-tfa rn a Jn_a . rt.--.f a.ri cL nf t fci A..i ..il J fcn to r...rn a mho 




i la gpmftnt nf ,th£ 

me 



"^i ifnr mninhor nnir.nri^.ofi' 

^ trtcil i-rtc_rrtl_ t?S oWmprtvJtJvJT 

ilea citi n n is d 

istX* tltf ! i r C* II W 

ipm h pr . in, QA p n nrf rtirA nii nn 



tu bular m embeFeempfteesf 



ia t ii Hi tl.^r rn^> ml' 



3§§, — The method of cla i m 33& r-w horein rad i al l y expanding and plastical l y dofo ffimg-a-poffefl 

nf ih p , tn h t H nr mAmhA r rihnv/A , th p „ hAll. ^ A n fin n . r nm n n ^p ^. ' 

nj,iM i nn ihp pvn^ n cinn H A\/ir>A i,h m unh .in a Anrl nf- IhA tun! r rnA nri K a r._ 
K/VifMM iy ii'iw x<ftpu i tCHM^i t viwc trirvy i "t ir tt; 1 %»?ri w yjt 11 it* iuj w w i«r i i i\3rrtc7C7r ^ 



SKG Th p m pthnr f nf Hn im ."^fvR iA^Aj;uairwiou 

wff ji t\_ E 1 1 _■ ti 1 w _t 1 \*rldTt I I _v_^ VVrj:~r™Ti * I W 

igamhpr rnmnricpc' 

t _• I I J 1_ <_■ I v__7 1 1 1 s _ _■ _ b 

{ n \ a j a ri n n t 1 H a .. a.v n a n q i n n ri a \ / i n p ni „ \ i, nf ,1 h a a t\ r 

a#d€&f* g the size of the exp af^iot^devieer 



^Lif_ /^f L,a n_f _n j4_ nf - th a 




_ien-^evie€ 



a n n,n* A U i & A ir nmnr 
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a dj ys t abte ^xp a ns iGf^4evtee&: 



35ft — Th e meth od o f claim 358 r w frefein at - l east- en e- of - th e a dju s t able- ex p a n sion de v ices is 

ari\\ ipt^hlp fft ^ nlnralih/ of qe taq 



Q£Q T h p m pthn rl n f n inim /^Rfi w hpxpi n n ulfin 

x3 xj tr; rrtC til ™trr1 1? ta c? 1 Ol a it I I crcrcrj VVn tv_7t it p tatTliI 

^ At ra hi a K,n- p, a m n ^ a ^ 

§ffpp}a§4he-tafeyaf4fiembefj-a^d 

fiBtii ng an expansion device t hrou gh o n o n d-e f the t ubul ar member? 



inn rfpvirrr 1 thrntinh thp pn H-n f- th A 

vert 1 x^t^TrttJ-qT— trit t^ctgf J trSt^OtlvJ^t^T trlw 



3€4-: — Th e method of -Gtaii^§Q^wbafe^ the tu batef-ffiernber c om pr i s es: 

ppitrri iff inn . v.] £t I rf i cp I a n a m p. n .t. L . n f- t fa o._ti-i.hi-jl-a.E-tnomhAr fn _q fi r^t H irpp t i np* d 

pCrilt ilvtlrty ' '<a Ai aryi O pi a \j \5 J I -i v-t? i- - tl-i IE? - LoT^fctrCn ri t\^rrtt7\!ri xri-<3r- tltOL LUrCSOUL/M, Clrltr 

fiet-pe rmitting a xi af d i spla cem ent of the tubular memb e r in a sec end-^ifeGfenr 



*rpt pa p r h p/"i ,ni , iP ^.,.^ r\-Tl 
tith t il.i r m p m hp rrn mnri QpQ! , 

LUUUlwi i i iuu iwvt !3^TTTpr7v7C?vJ* 

pul l ing th eng xpansi oR-de vice thro u gh the e nd of the tubu l ar m embef-usin g an a etuaterr 



— The-methed-o^efaim 355, v ^efelr^BlUn^be-e xpansi e n device thro u gh the end of th e 

nulJino-tn A-A YnanRinn Hav/Ipa thrni inh thca pnrl nf fh p ti rHnl nr m pm h p 

p tin trig tri pQrral trri fctt?Trt to C?*: 1 if fct grn tl C?ti t*tf 1 LI ICS ILlUUlCn rtlWrrtt/t 




till inn, fhp . P vn r^ri Q inn H ax/ipa fnrnnnh th p n nrl nf thp 
A fuhi.ilAx rreAmhAr nhowA fhp pyngnginn rlpvipp 

Wc2lC3l 1 TldT ri WC?T *«»cjfcy^rv^ trtC? t3ApC3 f lOitfiTtA^vlaCT 



ThA m pf hnri nf n liiirn. /^ fl whnmin r^HLnlh/ Pvn^nHinn nnri nl.Q ciic 

tstJcr: rriw— n HjUWO ui \jtntri s 00x1/7 virt-tut vjtt f t ctkjtOTt^^^Apctinvj ing O; 1 o^p ftp rxtt x. 

f I \ ,j i d j <^ I \ A. g a n 1 i n <X A n ,, a n H , .„ nf .f h p i i , i h u I r, mA txx h a r and 

TTutu I wfj/ w^utll □! I ^1 vi'f ^""yuk/vkTu 1 1 "i "iiw» n "i ^ Tit? 

suitin g th e e xp ansio n d e vi €e4bmugh4be-tobulaf-fflember7 



*t t p n nf^ cti pip 



ip f hn H , nf nlnim, ^ a /Hp 



xinn,-fHA\/ipc 



S 1ZGS. 
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3§& — The m etke d of cla i m 365, w hefem-fte- expansi e r i dev i c e comp rise s a plura lrty-ef 

ariiM c> Lt.' F ihl n pvn .nn^ifi n rip\ /ip.pc 



^ethod-sf 
a djust a b le to a p l ur ali ty of si z e s . 



37&r — The m e thod of c l aim 365, wherein pul li ng the expansi o n dev i ce through the end of th e 
febular-fiqembef^ompfisesf 

gripping thetybular-membeFfand 

zic n H pvipp thrn i inh „ T n ,pn H. n ft h p t i 1H1 rn pmhp r 



374. — Th e meth o d of c l aim 370, w h ere i n grip pin g the tub ylap-membef^ompfises^ 

%ySl T H p m p t hm fi- Af^ a I a i na-- £^CU- fa a r a i a \i 1 t i Ftfti r ,f fa a t , ay a a a q i a n ... d A \ /i a AlhrQii Ah th a. a n ri, Af-lh a 

tt^wiafH^embeKeFHpftee&f 

pyUfflg4he-ex-paRsioR-^^ of th e- fabu i ar m e mber using an actuato r 



t nh nlnr ir ipmh pr H nmnn^p^ 1 / 

py | l i F}g4h e^ xp a R si o^^ tyby ia r^ e mb e M d ^ m§4^ 




374; — Tfo e- ffl e th e d^ th e en d of the 

k&ylafHTOrobef^ifi§4ly^ 

pressur i zing an a nwk^s ^ ithin4he4yfe^ 



irtinn 

J I LI W I ! 



ef thp f f ih ? il.nr m prnh pr a a aw p thp H pII ^p nt tn n P Hm n ri^ A ^M 

Prpp yfpfi nn. ti ihulA r , m p m hp r,, An rl 

pylfe§-^fhe xpan si eR " d e v tee4hfeu gh4h e^ 

fhp nrppviptinn tnonl^rr m prnhpr 



ir | n f n k 
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mAthr 



I n _ d a v/ i a ... ic -,, a d i 1 te l a h \ £ 



si z es? 



— The m ethe d of claim 375, w h erein the expansi o n device comprises a plura l ity of 



^e-fBefeod of c lajffhSTjMvhQ^fc^ 
a djustable to a -piwalit y of s i zes. 



jp\/ic;ppjc 



— The-mefeed of c tai m 375, wherein pu l ling the expans ie n dev i ce through the overlapp i n g 

n q din n. c_n f t h a_ tu h i , j I ar. ro a rro h a ^ - a n d , r i h A^n rAAY i a t S n A,.ttih u j.or,^m AnftfoA KnAory inri Q AAn' 
n rinn in n f hA i n h Ml^r m pmhp r ^ nH 

ot-ii lina th n nvn L Qncinn Hau i op f hr m tn h t h A n v/Arln n ninn,,, n nrfinn p n f fhA I nh nl nr m pmhp r ran d 

3&4~; — The meth a d of c lai m 380 T^hefeif^pftifi^^ 



3 QO Tho m oth nrl nf nlaltrv ^AO- lA/biAFAiri nu llinn. fh a ay n A n.fi i /"hi .., H avj t r: A , 1 fri rnnr 

portion s of the tubu i ar member and the preex i sting tubular memb e r comprises: 
the p re exist i ng tubu l ar member us i ng an actuator, 



9©F~and 



nnrtton c n f th p t i ihi iln r m pi 

i to v_r t trie ratJtnoi 1 1 ic*! 

ni allinn t hi 

pTOTm tVJ CTT 




rl f h A nr AA v i o; f in n ,, ft th i i l !ir ,m pnnhpr, c rv mnrlc ; pq' , 
nh fhA Av/ A rl.^n n i r 




*3£M Thia .rrv^^fh/^d r r^f, /^ 
UU r. — l"T'1 v>"TlicttJUW Urv 

nnrf irin c: , nf f h A .t i th Lil.^ rm p m h pr g n H th p 

gnmnri f, .r' r :' 

pressu rizing an annulus with i n the tub ul ar mem b er above th e expansi o n d e vice. 



H3§ 
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— Th e method of cla i m 375, further comprisin g 

cxuiii n ct .on onrl nf th<n nn rt tn n nf 



The m e thod of c taim-3 g5 , f urthe r co m pnsiFH=K- 

f"©fn©vi'RQ — th© _ Gyt^off-' ©n d of - the ©xpsnd<3 bl0"4:Ubyiaf~ w "i~Fi© mbeF-f fqfir-- t^©~proexfS'tiFig 

c t n ir^. tt trA , 



337, — The-methed of c l aim 338, furthe r compffcmg; 

iniAp f in n , HrerrlA n^ hlpv, fit iiri i r* 



338, — Th e- m e th e d^ 




i a rnh Ar, fror 



c rfn ,i pf i fro , 



399v§EL A method of radially expanding and plastically deforming a tubular member, 
comprising: 

applying internal pressure simultane ously to the inside surface of the tubular member 
at a plurality of discrete feeatieft sfiaced apart locations separated from one another. 



30^87. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprising: 

means for positioning the tubular member within the borehole in overlapping relation to 
the weilbore casing; 

means for radially expanding and plastically deforming a portion of the tubular member 

to form a belt section; and 
means for radially expanding and plastically deforming a portion of the tubular member 

above the bell section comprising a portion of the tubular member that overlaps 

with the wellbore casing; 
wherein the inside diameter of the bell section is greater than the inside diameter of the 

radially expanded and plastically deformed portion of the tubular member above 
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the bell section. 




ffle afl &- for-p Q s i tjQR i tig a n ^ djy s tab le- e xp a ^ 

[Yip ynhi f^r.*!. 

I riCl rttJ v! I 

means for supporting th e exp a ndabl e tub utefHTOffifeeFaftd4he^d ^ expaflsiefi 
^eviee-wyw^-tbe-beFehelei 

member 
}F-disp!aeiR§4he^dj4ist^le-e^ 

CApOt tUPvtC LUUUICH t^tt?rrifcf'C?J ri - tttTnt^O^ty-lxt^TCrTty - CJTvpTJI^ta-xJtlvl pti 
4r 




£9^88. A system for forming a mono diameter wellbore casing, comprising: 

means for positioning an adjustable expansion device within a first expandable tubular 
member; 

means for supporting the first expandable tubular member and the adjustable expansion 

device within a borehole; 
means for lowering the adjustable expansion device out of the first expandable tubuiar 

member; 

means for increasing the outside dimension of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the first 

expandable tubular member m times to radially expand and plastically deform m 
portions of the first expandable tubular member within the borehole; 

means for positioning the adjustable expansion device within a second expandable 
tubular member; 

means for supporting the second expandable tubuiar member and the adjustable 
expansion device within the borehole in overlapping relation to the first 
expandable tubular member; 

means for lowering the adjustable expansion device out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion device; and 
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means for displacing the adjustable expansion device upwardly relative to the second 
expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the borehole. 

594t89- A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning an adjustable expansion device within the expandable tubular 
member; 

means for supporting the expandable tubular member and the adjustable expansion 

device within the borehole; 
means for lowering the adjustable expansion device out of the expandable tubular 

member; 

means for increasing the outside dimension of the adjustable expansion device; 
means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubular member n times to radially expand and plastically deform n 

portions of the expandable tubular member within the borehole; and 
means for pressurizing an interior region of the expandable tubular member above the 

adjustable expansion device during the radial expansion and plastic deformation 

of the expandable tubular member within the borehole, 

£Q5r9CL A system for forming a mono diameter wellbore casing, comprising: 

means for positioning an adjustable expansion device within a first expandable tubular 
member; 

means for supporting the first expandable tubular member and the adjustable expansion 

device within a borehole; 
means for lowering the adjustable expansion device out of the first expandable tubular 

member; 

means for increasing the outside dimension of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the first 

expandable tubular member m times to radially expand and plastically deform m 
portions of the first expandable tubular member within the borehole; 

means for pressurizing an interior region of the first expandable tubular member above 
the adjustable expansion device during the radial expansion and plastic 
deformation of the first expandable tubular member within the borehole; 

means for positioning the adjustable expansion mandrel within a second expandable 
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tubular member; 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member; 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandre! upwardly relative to the second 
expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the borehole; and 

means for pressurizing an interior region of the second expandable tubular member 

above the adjustable expansion mandrel during the radial expansion and plastic 
deformation of the second expandable tubular member within the borehole. 




mpmh 



^nHinn £>n H nl^pfir^lh/ Hf^f n rminn i n pyn r 3nH_'*'tK lp „ l fa,aKulnr 
nvn.QnH.TiKlo ft sHul^r mombor' 

mea^s-fei^supperting-the e xpandab le tubular mem be r and the f i rs ^afld-seeond 




.Qriii ict.Qhlct Qvnnnctnn rlouir 

i i i C3 i t i 0 CJ i J 

rn p.g nc fn r i nnrAr ^ in n f h pv nt if ^S H a Htm r 

mean s for displ aein g the f i rst a dj ustab l e oxpans je n^ e vie e- yfiw a rd l y - ^ ela t -i v e- to - th e 

a yn a n dl o hi A , r t 1 1 bvj la r , .,r n pmhpr fn.roHiolh/ pvn^nH qnH ni^tc ti r" ^ l l\i' Hg>f nr m ^ I nwpr 

v^AWtJi ivJv4lv/i v^ttJ U7 ui Or rn \5 rt i ty v7 r tx? TtJ vl* 1G Try ^ A fcJ C+i t t^Crr i ta &traOltV3t3t! y II ! d ItJTnrCrr 

p ortion of th e e xpandable tubular member; 

m p^ n ft f n r H i^nLirinn t hr^ fi r c^t rtHii i ^fn hlr* fivnan e j q n_ H a\ / i f> ev.. a n rLth a, a ctn n rl n Hit i h I a 

mea ns4o E^e6 r ea sing4h e eute ^^ 

in creasing the outside-diffleRsieR-GUhe-seeeRd-ag 

ti l L/U l iu tUI \a i O ptU to I My lr tv^i - r?vi ' tJtzriti - OtJjUO LCI Ult; 

p vn^ n H u*^ h lp I nKi.ilQ r nfiar n h pr tA r^ Hio IK/ ta vn an ^ *a b 
fi f h i tl.^ r mflrnhar' 

u/h ArAinnth Anr n ut^iH AnHj moncinn nf thp fi r^t , .^H i 1 1 n hi a pvnancinn H A\/if 

>FTi f sv*i v- ( j i M iv, vHwiwv" wii i iwnjivn vi « iu rn Crt ClUjtT^tCJ t?JCA OAJJC1I tO'ttJrt aCTVf^; 





nil pft ti i i o r 
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ih £x_.o LitcJ d p._.cij tXi emciia f. 



JlWl T~ VJ V«S OUT 





397, — A-systefFHfeffe^ 

mp^nQ fr>r nnQitinn?nrr ffruf QrtH Qornnrl Qrlh n^fjahl P.- p - vra ^o-cian-HpA/ic 

nvnn nHnhlri fiihi i f nr m p> m h p r • 
rnp ^ n c; fnr , e i tnnrirtin n t hp f ir ct . PYrvn nHri h l p t nhi it ^ i r rnpmhp r n nrl thp , f ir ^t , ren rl.. Q p nn nH 

IT CI I TO sXJt CTUltP L/trf ttr ttj LTl\_; Til Dt CApu ! tUC«U?tTi; tUuU EC11 trlU I MLJd CrTTa tt'"J\^ ] i ! Dl t_t I I Kit ZJ\J\^i<Jil<J 

?\ rcyf ^Hf i ic t^hlo. OiYn-Qnciort-Hoi/inp n i it n f th g 

rl nit ctt^ttotctt^tC? tjApf err to ■ tn t O V rot? t*tl t W 1 trit: 

C?c?t1t7 1 wl It JOrt^OOrriy t f t c t) txto t ti c? uiulO iwwrrtfri,) IC t rrOirxtviji^Ora 
■^i nn t h p fir c t q Hh i ctah l p p v nfi n p t n n rtp\ /i r? r 

-mi ly tm~ rt\ LJTJj Ud LCI U IOLVJI I uuvs vjC 

avn a nrl:a hip lnh 1 1 I in r rnpmhp r ,. tn .., H i a llu. Avian n ri-a ri rj tola fl t i I t\/,H pf orris a ., 1p\a/p k 

wA p d rlVHuflv/ twt/tJiui y n r n vj »«* i Iv I O v4 ( C* 1 1 y \* v\ y? a I I V2 CI 11 JiT Jd t> I ! l£> a 1 ry vwi HI \a 1 Xfvv \* V 

rin ri 'm m n f t hp fir^t pymn H ^hl p fn hi il ^ r m pmhpr 

"licnJ c tr' inn t hp firct . ^ H h i^t ^ht p p y n ^ nQin n rip v /ir n a n H thp ^ pp n nrt. o Hin c t ^ hip. 
J t zj yj i ciui < iy n~i~ t ii Cj i a vj j u cu lci w t~ w A jj o t toi rra x^v~\xd\5 crri ti tit~ otfn u a u j u o tci t? I ™ 

H prrp^^ inn tH p r\ nt cjHp H impnQion nf t hp fir^t ^ H i i i^t^ h f p pvn ^ n pin n Hpv/ Ip p r^n 
fjri>t pyn^nHrthfp tiihtil^r mp 

TllOL C/W^C4T^tlT3K/Tw CCTfcytltCJI i l l" 

npirtinnc r^ f th p t ir ct pyn ar 
PVfA x 1 ^ d h ! p ti j fci 1.1 1 r,f rtQ mhft tl 4 . 

\1> AptJI lt(dc?tt? rawUlar rrlCrn c? C r , 

ffl eans for positioning f i rst and second adjustable expansi e n devices within a secon d 

pvnnn H .^hlp ti ihi ilar r n pr nh pr' 
mp. in^ fo r pi fn n n rt inn t hr 

1 1 ICCtl id rtj l OUp LytTi IT rig Cjiv. 

adj^=Btable-expaiwieFr^eviees-v^ 

^ p^inc: f nr ln\A/ prt n n ,th p f i ret ?iH h i c :t , n hl p py nnn q inn H p \ /ir 
\zrcrt io ru ntrv v tztttti y tn tzttt i oi a. \JjuoLdLJT^ oy\^/ <_j t loru it ^ >ri t: 




^rlr^nni n rpl a i \ An-4o.rth p 

^1 tupping rvlQvlwn l-W U IC 




n tho ni tt^.tHp-piiFOpnAii 
g mxz kjkj Lottjcr tin 1 101101 




pyfl o n Ha h J P^.t t-i h t ,i I £t p m h p r „t i^. T r: a r 

nnrfinn of thp 
pornornji env 

"\t" Htcnl.Qr'in n t ho firct ^ Hii 

pi LJ s O J-JiOX^tiiy CT "1™ rtl"£j I C* vijtp v 




K i p r . pv-n nnQiAnnrHp v /S ^p-^ 
E7 wirvpGn n j^j\^i i nr \a ^ v i j 

6 p .nn\A/ar H I \ / rpln t ivp tn f h p gippn nH 

H ,^nd nl-^giitr'^tlL\/ ripff^rm ,n ln\A/pr 
n jij i o v> ?, t xj a t r y i t ci i uvvvi* 

p m hp r' 

W t I IU<b/l j 

inn ripA/i r*r* nnH th p ^. ppnnrl nHt) i^.trthlp- 

oOnta WApm itJQUIC luUUtul 
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ft Li 10 Hi %-ri 




in/^.rAA^irifi Iaa Anf^id A Hin^An<HAA nf f ho c.AHArs H n HiM^.tA hi a pvnnn^if 

m eans for displac i ng the second adjustable expansion device u p wardiy r -elative-te4ke 

Sarirjri rl-avh AAdAAl A T ,j j T i h i 4 I a yn omha c_to_ r o H i j U A- a y- a a A A*- A A iH - a 1 A fit f g A 1 U j- A* AfA rm 



fh& ,n t . itft i dp d j txi a a a a a f t h a ^ a r" 1 a n H , a H i m fi t a a J £ 



QQQ A cw cfom for mH fn lh/ AV A^nHinA n nH AlA Fit irtAil* 

meaRS~fGr-pesitiening4ifs^afi^-secG 

av a aa d a h IaJj ia i j Iat a*ia m h a k 

aHiHfcfAKlA AYAAnc^iAA d A w iAQiC \ ,*jjfhi n ff*i A H Ar A hnl A' 

moAAc_fnii Iova/ aaa a. .i n a f j ffitt, Adlu i a a 1 a, ay a a a e i a a .. d a \ / j a. a t 1 1 , a f ... i a a avo a a d a a I a i it a u I a k 

t V V A n A I*,*, 

meaRs4ofMft creasi n g the outside d imeRsie n of the f i rst adjusta &t e expansi en-devteei 
mea ns ^ 

expafldatete4utettte}Hqftembe^ 

aa cii A ci^OiaoL_oji£j2u^ 

mea ns for pr e s swfetog^att4fv^ 

Sr ci. a du igil A aIa -ayah aa i a a d a \ /i r*A - H t- 1 ri a a -t h ata H i -^ 1- a v a a ki i a n ... Af* -i h A.r I A\A/Ar- n acB An 

Gf4he-expaBdafete t ub ula r m enRbe r by the first adjus t abl e e xpanst efhdevfeef 



o pv n^npin h H av/I pp an cl 



^ aa a^ f A r H a chq £lcu q ci— t ti ca_A tiijcii Ha Htmpnginn r\f f a a_ £i £ 
in A rp^pinA tHA Aftt^iiHA H im AO CLj Qn_nf_thQ_cQ cot 
mpo nf; f Ar HS cnlAA tnA thA p ^ aaa aH ^ HiM^ itA Hl A , a va aa^iat 

rnUCrrtMTwl tmypiCrtftt J*q trie? DULiU! lu otajtJOtCtlJTVlr CJAjJOi lOttfr 
tliAJ-lijaJT-AlAfAA ArL j ia Ad 

ArAPF? t iri ^ i aa,, An , i A j~A r iA r t aaIa a A f , t hA pvn nn H nhlA li ihi iIat,, mp m h pr nhnv p fh A 
3 1 pi Cijuui liLii ty ui 1 ii u^i iui rcgiun cri enc wvs^oti vtctij tv; nsrR7uiui mCTnoci odutc cnu 

seeQRd-adjustabl e e xpa i^le n d e vic e during t h e r a d ial e xp ansi on of th e-peptiefts 

ravrsrir\ H n hl A i i ihi i l^r r nA m hAr, ,i ^h ^/Q IHq i A^fl^Ar n nrfin n r\- f 
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ti.i b ja.r..rn a rd b a nJnx /._ t b ea.. A. cC\ Vi r. 

wh erein th e outs i de d i m e nsi o n of th e first a ^j^^tabie-expaf^efrdew c e is gr e at e r tha n 
tee- eyts i d e 4im eRsi9 R ef 4 h e-seGend ad j u s tab l e-e x - p a nste n 4 e vi €&: 



— A ^ & te t ^fe r- fepm i Rg ^- m e nod i am oto r ' weHbQfe-saeffigT-9ompffSffl§T 
roeaes4of-pes$0Riflg4ir^t^Rd-^^ 

mp f in ^ f n r „„ o i i n nru rt in n tb p fir^t P vn r^n H n H tp ti t b i tln r , mp n nh p r nn H , frb o .fl r^.i .* ^n H,,crpm nH 

1 t tOUl 1 CJ lO i Cl \_4 L/p7tJi L 1 1 IU V J 1~ I [■ Ol A p I t UuUtC LUUUIGI t i IC1 I IU CI I I U VII U IH Ol un \-I "CJUUUI IU 

mon nc,fr> r 1o\a/£> rtnn. tbp, fi rg . t.,.j ad i uci t.g» blp AVfrvgnctinn ..d ax/i/sa,. nt t i nf J h A„.f tr^i avb^ nrt a b 1a 
mpqn p f nr i n nr p^^fnn thp oi it^.iHp HimAn c 'inn nf thp fir^f .^dh ipt^ihiA Ayn^npion dAvinp* 

displa cing the first adjustab l e expansi on-devi ce upwardly relative to the first 

Qn^tinn-nf-tJiA-fjrQt Avn£ind*^hlA tubular mpmhPif* 

fe e first adjustab l e e xpans io n device during the radia l expansi o n of the lower 



pWr tlUl t Ul vl'IU'"l \t <uf l ApU I IVJdK/lv 

H A\/ipp* 




3v4j w town; 

4ab[ 




moans for decreasing the outs i de dimens i on of the first adjustable expansion device an 4 



f i rgt-pyn a n H Si hv I p ,f n u I ja r rn p tn b p r fn , rj a d S 




i!y 0X^)3 f*id" -and pla st^^al ly~d^i}f or^rn 



poftie ns of the first e xpandab l e tubu l ar member above the l o wer port i on of th e 
e-xpandable-tubulap-membefi 




tri \3 K?rx \J ■"d 1 

fi Jxt-Oidd 

TTtO"*. - CAp Crrt 

fed 

nnrHn n t h 

tit 1 Lj t! 1 

r t j 1 1 g t a h 1 o,pv n J3 nt?tAh dpyyjgt 





i a n ft inn xi p \/ j />A..... d u rini 

aRdable4utetiteH=fjembei^a' 

A tti b o b b a_ nd_ 

t^TTTt?T^t try tr liii trf r ltl - ^ 
, u O \JI IU uVJjUijLunio ^ / 

mhn 



i<-r j l tpt: 

3d^al""0Xpa FisjoFi" of "the 

irttn n nf tho 
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i J f> Aii h\ t , i . I s& r. L m ia m h is* tit. 

m eans fo p-te w e ring the first adjustab le expan sien-devtee out of th e-seGe nd e xp aRdabte 

m pnn^ .f n r i n rrr p ngj inn f fo p .nt i te iH p . Hi mpngin n r >f.ih p f ir ^f . n Hit jc. t nh Ip. P Yn nn^ i inn H pwi p p i 

ffle afB4ef4fe pl a€ifi§4 ^ up ward l y- r o l ative 4e4h e 

rt7VV\!>1 p\3*t ttWri t1 1V1» O^toot 

"i r n rp^c*.! t ri ^z in n fin intprin r rp n inn rvf f h p ^ pp o hH. p yn ^ nH n h lp tn hnlnr m p m hpr 

31 prCCJOuriCn im CU I 11 1 IUI JMJ I ItlTy lul i Ul U 1U OCUVJI EU wApU! IUOC/1C tUUulal I 1 ICrrlUUr 

ab ov e th e-4tfs^a djuct a bto e xp a nsion dovico dur in g the radial - expans i on of the 



>io ti tht M£i i* rrin mhr 
n c> tu w tt lai rue r i i mj c 



H r^f.., , ,.c iHi,i.i .ci o In [a 





ip firpt ^Hit 
ic?— lit o i OUjt 



JniA/p, r n nrtio 
iSnrVii* I I "lit/: 

[T tp gnp f nr H i^nl^pinn fhp fi 

rtlCJOl ICi HJI tl to pn tC* t; ! r1 g tt -rC? - rt 
n lU I s 1 U7 V»7 

^pinn fhp ni EfpiHp Him 

30tTlt£ u 1 v> ~ \J ttt Cn ti ^ trtr ri 

^in rt fhp m t tQ iH p H l m i 

Ml lu CT1C uUlOluo uii i i 



mea ns for d i sp tadR g the second adjust a ble expans ien-devtee-upwafdi y relative to th e 

c p /* rn n H pv 13 Ha hip fuHulgtr mpmhA r „ f fa, ., c a H * a 1 1 \ / , .p. vr * a n H. , a ra H t s\ . c t c rft r v a. j l\/ H pfnrm 

portio ns of th e seco R d expandable tubu l ar m e mb e r a b eYe4he~tewef-p6ri*OR-of 

e r , rpnin n n f f h p g . p rn n d p y nnnHAhl p fi t h ulfir m prnhpr 

a bov e the seeeRd-adfustebio expaRsieR-devi co dw n§4he-fadiak3 xpansion - of the 

rtnrtinn c ; nf , f h p ci P P. nn H pynn nHohlp fnh i ilin r m prah pr .i hnwp f h p !n\A/ra r n nrtlnn n f 

porn no ui m c »-j w >_> crn t^xrTvp cm ncrcr t ^ luuuiui 1 1 1 crn dct atjUTC m c sXjv v ~ j p7 orno rru r 

tbe- s e eeRd -e xp aRd abl e tu b ula r me fflbeR 43y 4 h e-see e n d -^ 
devfeef 

wh erein the outs i de d i mension of the first adjustable expans io n device is greater than 

| hp.,./ ^i,it.Q .j Hp Htm pn^.tn tx. o. f- 1 h c*-.c p c q n H— ^ i i-i jcii-j^i h J n q i o n ^.H .o. i /.i r^o 
irtt? w vy«tott3c? m i ic^f tot o rru t it t o i r u w ti j ct o tx3 k? 1 c trAp 1 1 o i w r 1 vi t 



4O0tM, A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 

adjustable expansion device within the borehole; 
means for increasing the size of the adjustable expansion device; and 
means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand and 
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plastically deform a portion of the expandable tubular member. 



404, 



T he s y storn o f staiffM^Qi-fartter-eemprising: 

expandable tubular mem be r has been radially expan 4 ed and p l astically 

UUI UN I . 



m eans for fluid i ciy seal i ng the radia l ly expanded and p l astical i y defa me d end of th e 



— The-syste m of daim 402, furth eF€9ffp%fR§- 

t i J 1 1 Ltn ly tnc puCi rtitzf : 

„gnH n l^ Qt i n .^i! K/ H pfnrrni 





d 



404, 



-Tte-systeffl-ef cla i m 403, further-eempffsintf 

meaf>s49tM^e6tffi § -a 4 =t a Fdef^ i nto an -affflufas43etweefi4ke 

hydraul i c actuator. 



4Q&-. — The system o^ e taim ^103, further compris i n g 

A O f S 1f x., r. T . T . T ,r.nr X ^ A.CSA/QtA f Xt r, f^f,,/^ l S fl^r A 0 £> - -ft, j ftf ll A £l Kl ^ I H £1 x! r 

■ J \if v> i i f u v>»r ivi rr vr wlUIVrr Iwo, i win ivi v>wM I pi 1 wUf Jy i 

mea ns for disp la cing the adjustable expansi o n cone upwardly relativ e4o-4he-expari4akle 

"ilpv fi i h t ilja r, r npmhp r ,, 



407^ — The-sysfem-e^elat m 406, fu rthef^Qmpftetfi§4 



emhc 
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pr ee x is Ung -s t FUGtufer-foeft 

te4 Jo at-F e tet i v64 9-lhe-pQs}t{ on of th e hydrau li c actuator; an d 

fee ^pawd a b le- tybyl a rH^em bQ^ o s ing - t l ^ hydrau ti c actua tef4e 

3 trtrtl « \_Tt 



p r e exiGtin § ^ e tlb 9 F e~ G a$ i&§ r GGmppi $ ing; ] 

tfTipgnt? fnr <zt tnn nrtin 
rnouj jo lui sjvifjf*/^] lit ( 

adjustable) Qxpan sien-eteviGe ^ tb i fhte 

[mean&Jer-displaGifig the adjustable expansion device upwardly relative to th e 

plastically deform a p eftiefhofiho cxpandable-tubular-member; and] 

[ /w ea fis * ^ relative to the 

expandable tubular memb e r to radi all y expa fi4^nd^last ie a l fy^ d e fGrfrhth e 

m mn in inn n/^tiimn / jh^ 

nr & nvfQfin ci. \ A/f^f lH a rr\ f?^^ ln rs fh.^t r\\ jry Wa ne \ */ifh . q n r> n ri n 

^/i u u/Mijuuy rV uuuui o uuux iu It id C tzv^™ it CI j^J C3 VVt\ri C3T7 CTT~f u3 Ci 

tfro cxpa ^dable- t ub ul a r - m e mb e r -] 




f 



4Q& — Th e oyst o m of o la i m4Q^fa i 4h e r - ee rop r ts m gf 

[ m e ans - fo rjedu&ing-tbe s ize of th e-a djustable expansi on-devic e after the p ertien-9f4be 
expandable tub u lar member has b ee n rodi aify ex p a nd e d o nd -p l a s t iG a lly 

uv/TUr rilUUr l 




444- — ^e. S y S te m o f ^ \ m 'M % [ 4^h B r - GQmp f ^Q t\ 

[mean&4or-permitiing-the-p9sitiBn of the expan dable-tubu lar mcm ber^o4leatrFeiative4e 
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aflrf plastical l y deformed end of the expandable to/3u/ar] -membefr 



[mea n s for - injeGti^ 

\le4ubulaf-membef-af^ 



an tt t ntnr 1 

[ m ea fts fop^ after p e r mitti ng t h e 

positio n of the exp andable tubular m embep4e4toat-fetative to ihe-posWon-oteke 
hydmutie-aotuatofr] 



444, 



The syst e m of c la im 41 3 t [ furth epoompriaingi} 

tubulaf-me mb e r to radially e xpand and pl a stically deform th e r e maining p ortion-of 

ft] 



The system of Giaim 414 ^ furth e r eomprisin g^} 

[m eans for no t-p ermitting the positi o n of the expan dabl e tubular m e mber to float relativ e 
to 4- h e-pos ition of th e hydraulic actuator; and j 

tuM a r * m e mb e r ~ u $ ing4h e- hydr a ^ 



defo rm the-end-o, 



inmg-poftiofh-o, 

fOTfr /y Vr L> m jLt Ly : 





te4ybyla£-member4hat 

H in n rtf 



44&r [ -A-s y&tefrhfewadMy^^ 

fmp. Qnp fn r nr\<^it inni nn thr* i t fh f ffur m r^ m hf^r \A /i ihin i n rf^f^ Yi^f in n ^fn i nfiirr** ] 

£MJOL7JJO / LJj jpr VJCJt LIKJl till LI 1 " luu wjuj muniwu f TV7XTT7 JJ CajZT iU L/AJvjU n y Oil CT ULUJ G ( J 

[ m eans for radia lly e xpanding a n d pl o stic aify-defommg-a^ow t ubul ar 
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44* — Tbe-syste m of c l aim A ^ [- wherein positioni n g the tubute r m e m ber wi t hi n a p r eexisting 
structure comprises:] 

44ft — The system of cta iffH447rWl=^^ within the4ybuiaf 




424; — Tke-systeffl-ofelai m expans iei^e^eHS^#^etable4e-a 
expansio n devic es^ 

423, — ^e-system-Q^a fa expans ief^evtees^i^rises^ 
a djust a bl e e xpan sio n device. 



ie-system^^aH : f^44^[-w^ 
mg-a-le wer portion of th e fad^a^m e mfr e r-te - fe^ 

[m eans for pulling the expa n$im^eYiGe- thrQugh4h e^ fi&of -4be tubular member ] 



*i\sfV\n£j Illy Cut t^ApCtt ioitfr 

©f tho hihul^r , Eritrea hp>r nomnri QP^' 

meaB^fef4ewemg th e expansio B-deviee-o yt-Qf th e- en d ^ -o f -the- i u bulap^emkef^ffi4 
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427~. — Tfo e system o^Glakn 426, w ^efem-fee^adj^tefe ^ expa nsiefhdeviee-i6^#^stafele4o-a 
ftlwaUty of size&r 

£t A i l I Cj fc a ki I ia. nri giv na n c ; [ ft n A A M i firT, 



a dju s t a b ie -t e- a plyralily-ef si-zesv 



430, — ^e-s yst e m^ 

rinntnn thp tnhi finr rnjur 

rTp'p' rrJtj it re Lei 17 end! t Mtsr 
ni itlinn ati,i>vnanQinn dgvuif 

7 tJttlt ! u a t t li< A|J trtr 1\>i xJ\A \>'VI V 






ri£ ^ir^trTi^zl^Q \A/horoij^.^rt^o^ricv.firir-.ti].illi 




in g a pe ftie n of the tubular mom bef^ab ovo the be /^ee^e^j-sem prisGs: 



end of the tubular member comprises ^ 
[meafte4oF-lewefm^^ 



( pi pyn ': 



Twv* kTXIv 
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pi urality -o f size s-r 

43§i — Th e system of claim 4 34, wher e in th e expa r^QR-dtevtee co m pfte e s-a-pk^fatit^Qf 

a (A t ij qI a hj\ a, A Y E v;3 i~t Q ifiM: 




O. Or thp _r*> ft 1 1. 



43& — Th e syst e m of claim 433, [-vvfrefeffl^^^ 

[ means for gripp in g the tub utewnembefj-antf 

[mea ns for p ermittin g axial di spiaeemeR^e f the tubular member in a first direction; and ] 

[meaRs-for-notpermitting axial displacement- of the tubularmemberin a-seeond 

dire otio rh] 

44& — T&e s yst e m Gf ^l a i ffl4^ thro ugh-the 
en d of the tubular m9mb &f]-Gempti$e&r 

444^ — Th e system of c l a i m 433 t [-whefe in m e ans for pull i ng th e e xpans ion-device through th e 
end of t h e4b^yla^-member-Gomp risos:] 
[ m ea n s- for pu^ 

end off/70 tubular member using fluid p re ssure c omprises] 
device^ 



44& — The system of claim 416, [- wftere/n means for ra di ally expanding and plastical ly 

WAfnrm/n n o n nrfin n nf th n f tthftf n r' m n m hf>r" tn hrw / n thn h o ll mn f irin ^nm n/TPrvp'l 
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[fmans-fer-flyi dicly s ca ling an end of the tub ula r memb e r; and] 



[ \A/hprpin th£* Pvn£in c don.Hp\/ir'P \<i aHii i^fcihlfl 



s izes . 



44& — The system of cla i m 4^13, w here in the expa f^fl-dev te e- Gs mftfises- a - pto 



ad}u&teb(e-t€i-a-pfer-a1it-^of-&i2eSr 



44& — T^e-system-o^l^ tt?o exp ansio n device thro u gh the 

end^f4he4ybulafwembeF^mpfiss&] 

[mean$4erizuUin g an expansi on-dev ice thro u gh an end of the tubular memb er]? 



The system of claim 448, 1-wh erein me a ns fo r-grippin g the tu bulaf-membe^eempmes^] 
[ moans for not permitting axial di spla cem e nt of the tub uia ^ e m ben n -a- s emnd 

tJrrC7t7tf err j . 



450, — T^e-sy&te m-efe laifFHHS^ 

II I LrUI i >i_y; JJUdK llJ ti lt 

ft at i i& f n r 1 



m if linn 1 list 



G n rf f ^ v /ifT>F th r n t i nh f hr* 



7 C?7 Woff7gr _ Clri 



454, — The system of cla i m means fo ppulUn g the e xp ansien-devie e thro ugb-tke 

[ means for pulling the -e^afrsiofhdeviee^bmugi ^ 



453, — Th^system-e^eSaiFfMl^f^efe/i 



~stsllinn fh o oyn ant?/nn r ir\\/inr) f hrfM mh fh n 
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e nd - of4h & 4ubul a p ^ m 9 mb e ^uBing^lyi4 ' PF e Gsur e~ mm^fiG e s^ 

[means for pr e ssurizing an annulus within the tubul a r - m e mber abov e the e xpansion 
d e v ise]? 

4§£t — Th e syst e m of cla i m QA^yttiiereifH^ 

H otf rs r m in n n n rf/Vj n n f fh r\ ft thi iif^r mn mh c\f aHr\\ ic\ fhot H a 1 1 q fao.f i run mn r/ goc'l 

wo 1 C?J ill it! d {-JkJ rtTvrrt'f LJ ft-r LLJUuT C*T — If J wT77U CI L/\J TrCT tTTV> f C?n Ol_r t7t7t/f7 K3\JtTttJ t~f CjOMj. J 

end of a -pre existing tubular m embe r; and ] 
[me ans fo ^putim g an cxponsi en-deviee4hfeu gh the overlapp ing-pertie ns of the tubu lar 
membe r- a n44h & pr ee xi s ti^ 



4§& — The system of ciaim * 153, w here in the expansion device comprises a p l ural i ty o f 




a r\\\ ic- fo K 



m/ e rl a ppiR§i>ert i eR & 'ef4 - h e4uby far mombe f^ and the p reexis^§4u b u f a r - m e mb e r^empfis es^] 

[l it v7C?/ / O i gr tpfprtt fW -tttv? E Wfc/CrrCTf f f7C?r rHcr C^r f Crf TtrJ 

[ moans for pulling the expansion device through the overlapping p ortio ns of the tubular 
member-aBd4lw-preexi^§4u^ 

/LHJQ Xfa t*a m-pf ./^ t^a i m_ A 5 R - . \ A/ h fa r a i n Xrn&Ziri-Q-ffii-Cjriiini n ci-fhtf^-iuti i il^r fn&mhnr\ _cn mnricpp - 

[mean&49^permMng-axia^^ 
[means^Bf^Gppefmitting^^ai^isplaGemen 
direetiefh] 



4©& — Tfo e ^y s t e m " Gf --6 l ai ^ 
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member and the preexisting tubular member using an actuator ] 

4&k — Th e system of c l aim 453, 1- wherein means fo r-p ulling the expansi o n device thro u gh the 
overlapping portions of the tubular member and the pre e xisting tubular member comprises: ] 
[meansr4eri$uUing4ke-exparm 

4§2? — Th e-s yst e m -e f-G ter ^ 

pr e s s ur e- compris es ; ] 

[mea ns fo r^ ressurizin g-afhammius- within the tu bular-me m ber abeve4ha ^xpansi en 
deviGer] 



-The syst e m o ^Gfaiffr45£r[ further comprisi ng]^ 

[means4Q^eyUing-3R-en d of th e p QrUen^f4he4ubula^member4i^^e\^ftaps-witk4he 
preexisting-tubula r m e mber] 



The syste m-o£-Gi a i m ^163, [ further comprising:] 
[means for removing the cut -off-end-Gf4he-exp^ 
preexisting structure. ] 



-Th^systeffiH3f-€lai m 41& T [ further c emprisingi] 

f tZt t ttJ t?T CJ77 1 



3p vfp_fi nr 



R Th o ^i/f^ iri . Q f,, c; 1 i rift— /I - J i..R„ r ,t t ,.j ttT.ht far ry i trv rj q i irn^t ™ 

*! 4 --- ----- ----- --- ----- --- . ---«-- . - ^ - 1*^^ 1 1 wi oiuiiir i l j rwj ti iv*r v3v/n Jjyi lorny v 

[mean&4er-euWng^ff-^^nd^f4he-expandable] ^uto te HT te mb efr 



4§J, — Th e-s y s t e m - e^ 

[ means for re m oving the cut offe n d of th a-e xpanda b le tubular m e mber from th e 
p re ex i stin g s tr u cture.] 

4g§?92. A system of radially expanding and plastically deforming a tubular member, 
comprising: 



79 



25791,270,06 



a support member; and 

means for applying internal pressure to the inside surface of the tubular member at a 
plurality of discrete location separated from one another coupled to the support 
member. 

4§&t93. A method of cutting a tubular member, comprising: 

positioning a plurality of cutting elements within the tubular member; and 
bringing the cutting elements into engagement with the tubular member 

47Qr94« The method of claim 469, wherein the cutting elements comprise: 
a first group of cutting elements; and 
a second group of cutting elements; 

wherein the first group of cutting elements are interleaved with the second group of 
cutting elements. 



i a r npthnH o f H .nii 

toe4ubutef-membeF6empfisesf 

bmgffl § - th e- cutt m g elements Into axiai- alignment? 



uny ~! ui i it 



ff riA i fn hnln r m rvmKp r ft trthp r p fTirrm r ic tAQ , " , 

pi v o ti ng th e-cutting-e l emefrts? 



. pnn,^nf^ mpnt with 



fe e tubular m embef-fuFthef-somprise&f 
tfanstatln g tho cutting e l ements. 



sna^a Ann AntrAAjiila 



fee4ufew!af^embeffe^ef-€©mpi4se&f 
translat i ng the cutt i n g-elementer 



/i, yf\ ThA m a! hnH nf pf^i m /j fiQ va/Hata!! 

rota ting the^b^§-ejemeRts^ou^GGmmQn-na^fe7 



a hi tftfnn plpmpr 
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the tubul a r member co m prises: 

a fti nrf h p-. ^Lt tijng i-,-c il Acn A Fvt B \ \ L gtfii kp A fi m a Ft d i pi ft i^a vac .' 

trans l ating the cutting eleme nts; and 

ro t^tfnn thA rntfinn pjf^mpnf ^ ^ hnnt 3 rnmrnnn ^vi^ 

rtzvd trtifcj tT^tS^^3t^tt1T rtj^?1v>rt tCrrrtO afc/trc* I a Ufcn rll titer rt CaAIO. 



ia pnAihn H a£,j^ I a inri- ARQ ft 1 pt h ap pis cin.cicici,r, 

i nn p lpmp nfc* f mm pr > m fi 



i n^ n p rnph t \A/ith tn p ti ihi tl i r m ph nhpr if 
iy cry 1 ic ( j l vv 1 11 1 cttt3 cxj u ia tui j j r~t 1 1 1 rr 

IQrl Q prcnC'tCrnlTnTira TCtraUT 




to mothnrf nf fl.nim Al l \ A/horoii 
Anta.san/3rapni_\fl/if K that f 1 1 

seRsin§4tq^in&i4e-€ijameteF0f-fe^tubulaFmember- 



itfin n nlomnn f^ fr nm nnnni no-ir tt A 

i tuny 5?it?TTrC3MlO \\ Ur? t wort m ty n 1 tXJ 



"ipTpti ty-"t4 twt*ttt«i" it tv;r r it#^t , r i s j~/rio rnvjT 

-pesffe ning a piuraiity -ef^fifipifig-eiem ents w thi n the tub ulaf-member^a^d 



i y 1 t jy tt y j j p pu 

th e tubular memb e r comprise sf 

iisplasmg^e^ftptflg^le m 

displacing the gr i pping elements in a rad i a l d i rect ion 



^yxjy 1^1 i 1" vvt n 1 



4§4_ — ^e- ro e thod - of - G t aim 



j] ar mem ber 



a tH apJ-£j£-pxpi prntin n n n n ct^uaific c AoatjfJ^iAn^ 

pressur i zing a plurality of pr e ssur e cham ber 



— T^e-mefee d of ciatm ^182, fu rthe r compris i n g^ 

ircttny lUr 
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484t95», A method of injecting a hardenable fluidic sealing material into an annulus 
between a tubular member and a preexisting structure, comprising: 

positioning the tubular member into the preexisting structure; 

sealing off an end of the tubular member; 

operating a valve within the end of the tubular member; and 

injecting a hardenable fluidic sealing materia! through the valve into the annulus between 
the tubular member and the preexisting structure. 

4§&r[ — A sy st em for cutting a tubutai^embe^ompfieing^ 
[ m ea n s 4o r^&siU&nm g- a- plur a ^ 

[ me an s f or bringing t h e G ut ting-eteme n ts inte-engageme nt with the fofc^^fj-membefr 



4S&z — Th e system of claim A85, [~ wherein the cutting elements comprise:] 

[ a-se cond g ro up of cutting el ements}] 

[wkefem4he-Sfst-gmyp-e f cutting Qlcm &n ts arc inter l oav ed- with th e-second-group-of 
Buttin g elements.] 



481~. — The system o^ G laim A&S^ - wherein means for bringing the Gutting elements into 
enga§e m e nt - with4h e 4ubul a r - m 

[ mea ns for bringing the cutting e lemen ts into axia i-afignm&ntr] 

4§& — Tke-svstem^^teifM4^ the cu ttin g clem ents-into 

en g a § e m e ntw t k4k e ^ 

f fr i pghp for r\i\ f n iin rt thf* nt tffi nri p/pmpftf*? 7 

J_ rrrt?cf//o ILft fJIV \Jtiri\j It ft? ULtllftiizf t^t?ri^t^rrtOTj 




ft- £i Kits (^titci c 



480t — The system of claim 485 t [-wft ere;/7 m eans for b r inging t he cutting elements into 
e n§a§ementwith4b^ 

[ mean$4ef^ivGting4he^uUing-eiem&ntsj-and] 

[ m ea ft fr ^ 
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engagem ent with the tubular member comprises:] 
[ means for rote fe?g-a^ 



492r — The s y s t e m of cla i m -AS^ l wkef e m-fma& s f o r brin ging tho cutt ing clements-inte 

onnzatto ttt& n i,.\Af if h the* ft iht flsKtn&rm h a F—ftft ten a 

xJi i xj 't I m ' r it VTTtT r if fO tuwuiur f J ( v> f r j w\V rrt & 1 1 o v>crrj 

[ means for pivoting the cutting el ements-abey^Ger fe s p on difig - ax e si] 

[ mean&feF-transiatmg th o cutting elements; an d] 

[ me m s- fer - re ta tmg4h e- GuWng -e tom ent& ab o ut - a - Gom m on axisJ] 



fc/fefe fr ffi e ffl &e H ^ & e-^ t ub ular member is less than a 

predetermined-valuer] 



eem/ ftg^ 0 f the tubular member is 

jfO"lT/Cf f , T' CI •fJrf^tjtuLUit i tit tKyxrnrcrtUvy U t» r rt^f r OtTOtJ 

means for sensing th e^mi^e^ iametcr of the tubular member.] 



7i T/F F nc 



49& — The-syste m of c lai m ^ 1 9 5 , [• 

OriuuJJvnlOrjt Vr) err 17 » V*» l UpU U/UJ ITt T^rTTfcTvTT wvi 

r rfi^. nlnrJnn thn nrinninn (^Inmfrnts in &r) foviftl dirpcJinn: ftrtcfl 

f X^XytZ/fX^*XTlT1 y trrc y f rpryfT 1 y f tj r f 7 Ur rta f n xJ t t t3JA 1 CT F tr 1 r O *jtt t// TJ CJrftiJ 

mean^ er - dis pfa Gi n g4h e -gr i pp i n§^ — ] 



498^96. An actuator system, comprising: 
a support member; and 

means for pressurizing a plurality of pressure chambers coupled to the support member 
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mea ns4QM ra n s m i tfa 

§60r[ — A system for injecting a hardenabte-ffw^iG-^ealing-material 

[ m ea m4Qr - Gp e f a tin§ ^ ^ aP^m thin th e end oftho tubular member; and ] 

a mylu fr b et woen the tubular mem be r and the preexisting structure. ] 

50^97. A method of engaging a tubular member, comprising: 

positioning a plurality of elements within the tubular member; and 
bringing the elements into engagement with the tubular member 



a p,, ropfhi c\ d ,, ctf- T , c\ I a i m— K Cl^l \ a/ h p rpt n-t bt p~p 1 p m p n t q m m n ri r p ' 

1C I I t^U tWW Ur U1u!l I I Uw I , VVT IV«?J T^ITj t:rtv» ^*v?i IIXZ/T LrU(ii|-'i loo. 

- a4 i r st- group ef -ele m e Rt s f aR d 



zc^ncincLciT.c\u n_/^£ . p 1 p ra p nl a • 



c prfin H n rr 



tu b ula r mem beFGemprisesf 
^e-eter 



^ in Kr inr 

-r i f t iTit: 



§ 0 /1 T H p m p thn r 

i iv jh M i-aFj-CTipmhpr fnrthp r rn mnri^p^' 
"ilv/ntirs n thp p jpm pnt c 



"ig — LI I 1 C71 t rc 



gi p m p n f„\ A/ti hi ,„t la a 



§05r — The meth o d of c l aim 501, wherein bringing th e-eteme nts into e n §a§ effl 6 frt - w i fe - th e 
trans i ating the eiem efrter 




i H nf r- l^ii m ^ Oi u /h p rpi n h rin ctic 
,, f>Q m r^rjgp cr * 

r \> w 1 1 1 Jit (- 1 i> t; *j ; 



TV-'I I IUI i vO IT 
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niwn t in n thp> p lpm onf c" d 

translat in g the e le m e nts, 




i n Krinn in rr t h o pl pmp 
irr'u/Mritj Irty " it id? Cfictl it 



K? f t 1 iTtC F>CTA t OT 



"in.^nprnf^nf \A/tth fhA 



rnnthnrl nf Hrnm Fj Oi w hor^ in h r 

til W VL< 1 1 J 1 1 |iT ? ' * 0 ^ v 

translating 4he-eiemente-r-aft^ 



tJAwj 




§40. — Tke^etbeelQ^aifn^G^^ 

n roH a fp>*~ra in Ad_\/.al i,)p. i? ntn nricAfi,' 

cpn^in n t h r> i n ^ iH pi H i ^ rnpffar o f . thA f i i hi tL ^ ir m pinhpr 

Ovi ivrtny tti ts toi tit? uxarn t*tw j \j i tn c ttrntncn m c» rrt t? ~ rr 

§tt — A^ystem4ef^§a§in^ 

a p nnp f n r. hrin n l n n fhp plpmpnfc i ntn A rt n.Q npm pnf thp* ftiKi ti^r mprnhpr 




nr t , r rr n i. m , nf a I p m pnt c , 

wherein4^e-first-gfflyp of e!ement&- are- inter jeaved with-the-ee€eRd--greu^-ef-etemente7 



5-1-3, — ^e -ayst e m -- 

iHa f r nmnrippp.* 
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w i th th e tubuiar memb efjoffaeF G o mp rises; 
means for pivoting-fee-eJementer 



§4£_ — qpk^-systefH^H^i^ 
witMhe4ybulapfflembeM^ 
m©a^ 4Qr4^ a ^ s l a t it ig4t^ e-ele m ef^ 

— Thc ^ system of -etei m 51 1 , wherein means fo pkrift ging the elements into en fagemefrt 

iJi/itJ^-t-h A .tufa uJ.nr.-ra pmho r ft , \ rf fa & r T .£ii?i m n pi q a 

meaf^fer-^ive^B§4he^eteffle nts; a n4 

n~CrrrCj TwJ trrCf r T O rCTtt T\ M ^ F ' ^ \>Jil> rr INITIO ; 



stati 

~\ A mb A r—£i£i mh r t d a £ M. 

-meafvs49FfQ tating the e l ements a bo ut a co mmon-axis- 




inni nn t h A p lp m r: 




rvrAin rnf^^nc- fnr Krinninn thpi ^lornr 

\^l tH IH a f f i h n lnr , mornh or r^A hrtn r i g' 00* 

"Vittli i Li r COTTCrrCrl FTIwTTTXJCI uwih^m^vv*. 

^A^oc..for. niv/rif inn thiA olomnn f^ n hmtt Hnt T p^nnnHinr 

i t! J I r o rfc/t tl C3t loict UlJy LI IKS Ot^rr1\3TTtO , olra 

■ moans for rotating the elements ab o ut a comm e n axis. 



irt/^m A nt 

3 vj crncnx 



5-1-8i — Th e-e y -s t e m -o ^e lai ffl 51 1 , furth e r comp ftsiffi^ 

mpgnp fnr nrAVAnffn ci_ibtA. a! a mAnte fm m co mi Pd i rvln , Annan pmpniu/i t h fr h a. ■ h, i h 1 1 1 n r 

rrtt?CrrtO rt?1 pfr\> VlzTrt tn 1y t^ni^ " U lUrn j "-^"y H"r AiVsrrliriy 1 1 t l\J iy UM \*vl i^l i t vV I tl r u tv IwUUlUr 

me mber i f th e i nsid e diameter of the tubular m embe r is l e ss than a 

rtrAfdAiorrni nprl i a 
5 X? tj tv? I r t * 1 1 1 cu va t ti t?r 

er^gemer ^ i th4h e 4^^ than a 
means4er-seR$fn§4lie^ u la r m ember 



§24t9S, A packer module for a packer assembly, comprising: 
a support member; 
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one or more compressible packer sealing elements coupled to the support member; 
one or more packer compressing elements movably coupled to the support member for 

compressing the compressible packer sealing elements; and 
one or more engagement elements movably coupled to the support member for 

engaging the interior surface of a tubular member; 
wherein each of the packer compressing elements comprise a plurality of 
circumferentially spaced apart packer compressing elements; and 
wherein each of the engagement elements comprise a plurality of circumferentially spaced apart 
packer compressing elements. 
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